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Preface 


Successful Cost Reduction Programs for Engineers and Managers is 
written for engineers and managers who are concerned about today’s 
competitive environment. In particular, it emphasizes useful funda¬ 
mentals and illustrates numerous cost reduction ideas that have appli¬ 
cation to a broad range of production, warehouse operations, and as¬ 
sociated expenses. The information provided covers every major 
aspect in support of a successful cost reduction program. 

Today’s engineers and managers need to cope with a dynamic tech¬ 
nology and variable business conditions to remain competitive with 
internal as well as external sources. This book will aid you in impor¬ 
tant decision making by illustrating why, where, and how cost reduc¬ 
tion ideas can be initiated, developed, and processed to a successful 
conclusion. Direct labor savings and material savings coupled with ef¬ 
fective expense control will continue to be the most fruitful results of a 
successful program. 

For engineers, cost reduction serves as a standard by which profes¬ 
sional achievement and performance appraisals are measured. In¬ 
volvement with a successful program provides personal recognition 
and job satisfaction, affects salary administration, and also impacts 
on consideration for promotion. For managers, cost reduction is a key 
ingredient in producing a quality product on schedule at a competitive 
cost. Success in these areas can be linked to monetary rewards and up¬ 
ward mobility in the management structure. 

Whether your interest is in developing a new cost reduction pro¬ 
gram or improving an existing program, this book will provide the 
facts to achieve positive results. 

Although a major portion of my experience has been with Western 
Electric Company and a number of suppliers that serve the Bell Sys¬ 
tem, I have selected and presented a wide cross section of cost reduc¬ 
tion applications. My intent has been to utilize as many examples as 
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possible outside the Western Electric environment. Meaningful mate¬ 
rial pertaining to Western Electric has been retained to illustrate 
general as well as specific applications. Specifically, my objective has 
been to provide the reader with as many varied solutions to cost reduc¬ 
tion program problems as possible. 

I would like to express my appreciation to Western Electric Man¬ 
agement for their support in making this book possible. This includes 
their sharing of data and help in reviewing the book on a chapter by 
chapter basis. I also would like to express appreciation to the editorial 
staff of Van Nostrand Reinhold Company, for their courteous coop¬ 
eration in the production of this book and, above all, to my wife, for 
her cheerful encouragement in spite of the demands made by typing 
the manuscript in conjunction with her regular full-time job. 

Finally, I would like to express my appreciation and indebtedness to 
my fellow engineers who freely shared information related to their ac¬ 
complishments, to the American Institute of Industrial Engineers, 
and the American Productivity Center for permission to reproduce 
their material as acknowledged in the text. 

The concerns and involvement relating to cost reduction as a step¬ 
ping stone to increased productivity will continue to experience signif¬ 
icant changes in the 1980s. It is stimulating to participate in these de¬ 
velopments. Hopefully the material in “Successful Cost Reduction 
Programs’ ’ will contribute to a better understanding of the theory and 
practice and the relationship to productivity. 


E. A. Criner, P. E. 
San Jose, California 


How This Book Will Help You 


This book presents in a logical sequence the facts that are associated 
with a successful cost reduction program. 

Cost reduction first starts with an idea, an investigation, or an anal¬ 
ysis of an ongoing function. The techniques presented will enable you 
to identify areas that have cost reduction potential. Examples and il¬ 
lustrations of a wide variety of cost reduction cases are presented. 

Examples of Savings: 

Project Annual Savings 


• A large California winery installs a co¬ 
generation system in order to reduce 
costs. 

• A large manufacturing company takes 
a new look at packaging circuit 
boards. The result is increased pro¬ 
ductivity and reduced costs. 

• A company takes a second look at the 
disposed of waste packaging materials. 
As a result savings are now being 
achieved in disposal charges and the 
consumption of oil and gas. 

• The addition of automatic tape label¬ 
ing machines in a warehouse opera¬ 
tion saves both labor and material. 

• The use of a robot for making welds is 
introduced into a shop operation. 

• A change in procedure for receiving 
material in a distribution network 
provides a more cost-effective opera¬ 
tion. 


$125,000 

$325,000 

$104,000 

$77,500 

$ 12,000 

$154,300 
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• A programmable lighting control sys¬ 
tem is proven to be an effective cost 
containment tool. 

• A large bank analyzes the procedures 
associated with the processing of 

cfiecfcs 

• A survey of standard forms produces 
savings in labor, storage charges, and 
the total number of forms that were 
stocked. 

• A warehouse consolidation produces 
savings in labor, investment, and re¬ 
lated operating costs. 

• An updated lighting system involving 
the replacement of 400 watt mercury- 
vapor lamps with high-pressure so¬ 
dium lamps provides substantial sav¬ 
ings. 

• The introduction of new laser solder¬ 
ing techniques are used to replace a 
manual system. Substantial savings 
result from the process change. 

Project 

• A vibratory finishing system is in¬ 
stalled to increase the recovery per¬ 
centage in the painting of plastic 
parts. 

• An engineer conducts a study to deter¬ 
mine the proper size of supply fan 
motors for air make-up systems. The 
result is reduced energy consumption. 

• A change in packaging procedures 
eliminates the use of special materials. 
The change to a tray-pack system is in¬ 
troduced. 

• A large regional office introduces a 
revised specification for computer 


$130,000 

$703,000 

$102,000 

$192,000 

$48,000 

$55,200 

Annual Savings 
$71,900 

$14,800 

$34,700 

$125,000 
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paper. A change in size and weight of 
the paper provides substantial sav¬ 
ings. 

Other case studies are included in the book. The cases and cost re¬ 
duction briefs cover a wide spectrum of activity from many industry 
segments. The applications have one common link—that a change or 
improvement was introduced into a process, a product, or a service. 
As you know, changes do not just occur; they come about by effective 
actions that are initiated by engineers and managers. 

Experience has proven that controlled change through an effective 
cost reduction program contains the necessary checks and balances to 
answer the following questions and others that may arise. 

• Is the idea or proposal cost effective? 

• Does the rate of return justify the capital expenditure? 

• Does the change have any positive or negative impact on the 
product or service? 

In summary, the effective results generated from an ongoing cost 
reduction program can be traced through the accounting maze and 
measured as increased productivity at the firm level. 
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1 

Introduction 


An ongoing cost reduction program is an effective tool that must be in 
daily use in all companies, both large and small, if they are to survive 
in the 1980s. The installation of a logical system of controls as a neces¬ 
sary overall procedure in manufacturing, transportation, trade, and 
finance is a sound method that leads to cost reduction in most applica¬ 
tions. Control is a strong word with certain ominous implications, and 
in most areas would imply a restriction on involvement and freedom 
of action. However, this is not true in the operation of most cost re¬ 
duction programs. 


WHO NEEDS A COST REDUCTION PROGRAM? 

Who needs a cost reduction program in today’s business environ¬ 
ment? The answer is any organization that expects to survive infla¬ 
tion, the quality decline, and the productivity decline that has touched 
almost every segment of the economy. 

In today’s economy and the economy of the future, we will survive 
and prosper only if we, as managers, engineers, and others, can 
achieve a firm grasp on the major cost inputs in our business. In 
general terms these inputs are defined as labor, material, energy, cap¬ 
ital, and related expense. Efficient control of these key inputs can be 
traced through the cycle and measured as outputs that can be realized 
in the final analysis. 

Cost reduction development in a large company may encompass 
teams of engineers in different disciplines working toward a common 
goal of producing a product or service in a more efficient manner. In a 
small organization the total formal effort of reducing costs may be 
handled by one person, perhaps on even a part-time basis. Progress in 
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this endeavor has developed in modern industry largely as the result of 
the ever-increasing demands made on manufacturing facilities. These 
facilities are expensive, and in order to generate a satisfactory pro it it 
is necessary to plan and control the flow of materials to obtain t e 
lowest overall costs. Engineering design and specification create new 
products in order to be competitive in the consumer market. Modifi¬ 
cations are made to update the product as the need for better per or 
mance and competition dictates. However, even if no changes m de¬ 
sign, specifications, or methods were made, after the product was 
placed on the market it would still be necessary to plan and schedule 
ways to reduce costs. 

THE APPROACH 

The cost reduction approach can be defined as an overall philosophy 
that blends the various engineering decisions associated with labor, 
materials, energy, capital, and related expense. The manager an 
engineer in all segments of industry have an obligation to insure that 
only the required amounts of the cost inputs listed above are used to 
produce any product or service. How many people should be assigned 
in the pursuit of cost reduction is a question that is often asked. In 
general terms the answer is based on the long- and short-term esti¬ 
mates of future sales for the total company or specific product lines m 
a segment of the company. The application of effort can in part be 
determined by the profit or loss from specific items, or expanded to 
cover a total plant operation or the overall operation of the company. 

This book is pr imari ly concerned with the development, investiga¬ 
tion, processing, and introduction of cost reducing ideas into the pro¬ 
duction process. Updating the progress that is being made is essential 
for informing executives in engineering, production, sales, account¬ 
ing, and other management areas. The paperwork that conveys this 
information may vary widely from one industry to another, but this is 
not important in itself if the system selected works and produces posi¬ 
tive results that can be measured and credited to the individual re¬ 
sponsible for suggesting the change. 

THE FOCAL POINT: COMPETITION 

It is becoming increasingly clear that the United States is locked in a 
ferocious economic competition with other industrialized countries 
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such as Germany, France, Italy, and Japan. The competition is taking 
place in a number of industrial areas, including automobiles, cameras, 
consumer electronics, and sophisticated telephone communications 
systems. 

The focal point of this competition is the increasingly slow rate of 
growth of productivity in the industrial sector. Productivity is defined 
as goods or services produced per man-hour worked. As productivity 
has slowed in the United States, the common presumption has been 
that lack of efficiency in our factories is the culprit. 

PRODUCTION EFFORT VERSUS EXPENSE 
OPERATIONS 

A number of articles have recently been written dealing with use of in¬ 
dustrial robots in Japan. Some would even say that world leadership 
in the development and use of such robots is now held by Japan. At 
the same time much has been written about the virtues of Japanese 
workers, comparing them favorably with American workers. Are we 
looking at only part of the productivity problem? The answer to this 
question appears to be yes. The ratio of workers in the actual manu¬ 
facturing process compared to support activities has shifted in recent 
years. 

A few years ago, based on data issued by the Bureau of Labor Sta¬ 
tistics, approximately 70 man-hours of each 100 hours worked in a 
manufacturing company were devoted to working on and producing 
the products. Thirty man-hours were spent in support of manufactur¬ 
ing activities such as accounting, purchasing, data processing, and 
other related functions. Today the process has shifted, with even a 
higher percentage—perhaps in the area of 50 percent—going to re¬ 
lated paperwork oriented to support the manufacturing process. 
What is being done to improve the productivity of the growing admin¬ 
istrative labor force? In the typical company, very little. 

Production work has been studied, measured, and monitored care¬ 
fully in every industry. This is easy to understand since this type of in¬ 
volvement can be easily measured and improved. However, we do not 
really know what clerks, accounting people, or even managers do, 
how well they do it against a given standard, or how well they do it in 
comparison to their peers. In other words, we do not measure admin¬ 
istrative work. The question then is, if we do not measure it, how can 
we hope to make it more productive? 
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A VIEW OF THE REMAINING CHAPTERS 

From the discussion thus far it is easy to see that the concept of pro¬ 
ductivity has been misunderstood. In future chapters we will deal with 
cost reduction as a tool for reducing the input equation for productiv¬ 
ity. In summary, we will deal with cost reduction as a stepping stone to 
productivity in the 1980s. 

In spite of the increased attention that has been paid to cost reduc¬ 
tion in recent years, there are still widespread misunderstandings con¬ 
cerning the nature and the meaning of cost reduction concepts. The 
important thing is that the findings of various cost reduction ap¬ 
proaches should be assembled in a systematic form and made avail¬ 
able to the public in general. Only by increasing our knowledge of the 
cost reduction approach can we work toward improving productivity 
and maintaining a competitive position in the United States and world 
markets. 

The intent of this book is to summarize the current state of knowl¬ 
edge concerning cost reduction, with specific references and illustra¬ 
tions that show the workings of an effective program. It is the aim of 
the author to show the development, operation, and results reporting 
that are essential for a successful program. In order to do this we must 
develop new and improved modes of production, applying new tech¬ 
nologies, creating, adopting, or adapting work methods, processes, 
and new concepts in order to obtain increased output for the same in¬ 
put costs. Achievement of this goal requires involvement that is cre¬ 
ative, imaginativ e, and well documented in order to protect the origin¬ 
ator of the idea. Effective managers structure organizations that 
generate creative ideas from employees at all levels and involve them 
in the innovation and implementation associated with technological 
progress. 

In Chapter 2, a review of the origins of cost reduction is presented. 
Current challenges that we now face are discussed. In order to develop 
an appreciation for the problem we must take a new look at the pro¬ 
ductivity. A brief summary of the Western Electric Cost Reduction 
Program is discussed. Tips on getting involved in cost reduction are 
covered, and results from a successful program are reviewed. Exam¬ 
ples of cost effective products and services are cited in order to pull 
the whole concept together. 

The major benefits of an effective cost reduction program are de- 
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tailed in Chapter 3. Cost reduction potential is reviewed in the area of 
energy and in other fields. Feedback from a large management con¬ 
sulting firm is shared. The concept of cost reduction versus cost avoid¬ 
ance is covered. Comments from a comprehensive audit are reviewed. 

Chapter 4 deals with how to get started. Each job assignment has a 
certain amount of cost reduction potential. An overview of cost re¬ 
duction opportunities is reviewed. Development of ideas is the real 
challenge that leads to change and improvement. Feedback from an 
industrial engineering consultant is shared. A discussion dealing with 
problem identification concludes the chapter. 

Organizing for cost reduction is reviewed in Chapter 5. The puzzle 
aspects of labor, material, energy, scrap, capital, and expense are cov¬ 
ered. Cost reduction examples are cited that illustrate typical applica¬ 
tions. Preparation of the required paperwork is included. The key 
question, if you do not have an ongoing program, is how to start one. 
Problems and challenges associated with your program will vary from 
one industry segment to another. 

Chapter 6 deals with setting target goals. For the sake of the com¬ 
pany and yourself, don’t be afraid to rock the boat. Remember that 
cost reduction is everybody’s business. Results from various programs 
will vary, but the main element is idea input and continued involve¬ 
ment. Time management is the key to real effectiveness. Record ideas 
as they occur and plan a follow-up schedule. The case study from 
General Foods provides an excellent example. 

Monthly progress meetings are discussed in Chapter 7. These for¬ 
mal meetings are necessary to deal with cost reduction cases in an 
effective manner. As with any organized involvement—baseball, 
football, basketball, and cost reduction—people play certain roles. 
Guidelines for conducting meetings are reviewed, and a sample set of 
minutes that reflect the achievements is presented. A typical cost re¬ 
duction flowchart is illustrated. Productivity considerations are high¬ 
lighted, and measurement of current objectives and future goals is 
covered. 

Chapter 8 deals with expense control techniques. Employees play a 
major role—the input of new ideas is a must. Each employee must be 
encouraged to think, write, and submit his or her ideas. Increased pro¬ 
ductivity does not just happen. Dr. Frank E. Cotton, Jr., shares some 
vital comments on this subject. A case study dealing with the measure¬ 
ment of productivity at United Airlines concludes the chapter. 
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Potential savings associated with shop operations are covered in 
Chapter 9. Challenges and opportunities are outlined. Cost control 
concepts that keep management and engineers informed are dis¬ 
cussed. Techniques on reviewing results are cited, and common manu¬ 
facturing problems are listed and commented on. The need for long- 
range planning is discussed and planning factors are illustrated. The 
chapter is concluded with a look at ways to identify productivity op¬ 
portunities. Ruddell Reed, Jr., shares some interesting observations 
and concepts that have a wide range of applications in the shop, ware¬ 
house, and office. 

Chapter 10 deals with warehouse operations. In general terms, the 
warehouse function can be defined as a nonvalue-added operation. In 
order to secure a firm grasp on this expense function, an in-depth 
analysis is needed to examine the cost of space, labor, facilities, and 
other expense items. This wiE establish a basis from which real prog¬ 
ress can be made. Labor utilization is the cost component that offers 
the biggest challenge. How can warehouse operations be compared 
one against the other? The best way to answer that question is to con¬ 
duct your own study. A list of partial productivity measures is pro¬ 
vided for your consideration. A computer space allocation program 
can be useful when you are reviewing the need for space requirements 
in terms of bin storage and pallet racks. 

In Chapter 11 the relationships between employees, expenses, and 
expectations are examined. The productivity challenge can be met by 
reducing input costs while holding the same rate of output. Greater 
management involvement is the key to productivity improvement. 
Work relationships and effective feedback in both directions are es¬ 
sential. The first-line supervisor is the key in dealing with aU employ¬ 
ees. Comments on how to become a productivity supervisor are 
shared for your review. Expense control techniques that may apply in 
your environment are Ested. One major segment of the workforce that 
is often overlooked is the clerical staff. R. Keith Martin shares some 
ideas on how to look into this important segment. 

Cost reduction in the public sector is examined in Chapter 12. There 
have been many misconceptions about the applications of proven cost 
reduction techniques in various levels of the public sector. These long- 
held beliefs may be changing. The passage of Proposition 13 in Cali¬ 
fornia in 1978 was a major force in this change. The people by their 
own vote created, by popular demand, one of the largest cost reduc- 
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tions on record. Property taxes were slashed by almost 60 percent— 
approximately $7.0 billion. A cross section of expense-related prob¬ 
lems that confront other segments in various parts of the country are 
examined. 

Industrial engineering techniques are being utilized in Winston- 
Salem, North Carolina. This initial application of engineering to 
public sector problems was introduced in the early 1960s. A typical 
study format that was developed by S. H. Owen, Jr., is included for 
possible application. Also included is a paper authored by Richard L. 
Shell and Dean S. Shupe. A wide number of problem areas are dis¬ 
cussed. 

Chapter 13 deals with conducting cost reduction cases. The total 
impact of cost reduction is discussed. The buyer of a product or ser¬ 
vice, the employee, and the stockholder each have a different view of 
the impact of cost reduction. Ten items for cost reduction considera¬ 
tion are listed. This quest for effective cost reduction cannot be viewed 
as a temporary involvement; it must become a full-time involvement. 
Verification of results by accounting is an ongoing requirement. The 
approach may be a concerted effort to examine items that in the past 
have been accepted as the status quo. Some may think that cost reduc¬ 
tion is a tool for use in big companies only. This is not so: It also has 
application in other environments. Data from Central Methodist Col¬ 
lege, Fayette, Missouri, is shared for your review. In summary, cost 
reduction is related to problem solving. Some problems are known, 
others are unknown. 

Chapter 14 deals with cost reduction results. In order to achieve re¬ 
sults, the function must be ongoing—not a start-and-stop involve¬ 
ment. A cross section of cases from Western Electric and other 
sources are discussed. A point to remember is that these achievements 
did not just happen; they were the result of carefully planned engi¬ 
neering investigations. The applications, while quite varied, have one 
common bond: Each was directed at producing a quality product in a 
more cost-effective manner. A case study from Paul Masson Vine¬ 
yards Winery concludes the chapter. 

Getting into the act is the real challenge. Chapter 15 deals with var¬ 
ious aspects of getting involved in the program. Once involved in the 
program, it is possible to turn these results into a forecasting tool that 
can be used by management. Feedback on the status of each cost re¬ 
duction case is a must. Monthly feedback is essential in order for the 
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program coordinators to maintain adequate control. Problems en¬ 
countered in the quest for cost reduction should be met in a straight¬ 
forward manner. No one ever said that obtaining results would be 
easy. Details on a plastic recycle program are reviewed to illustrate a 
point. 

Where do you go from here? Bob Zingali, cost reduction coordina¬ 
tor at Merrimack Valley, provides some interesting comments. A 
checklist for planning cost reduction effort concludes the chapter. 

Chapter 16 provides a summary of the total involvement. The acid 
test of any program is evaluation of the long-term trends in price, 
quality, and service. It would be a positive step to find something that 
could be used as a standard reference of days gone by that is still a 
good deal today. Such a product does exist and we all use it daily. The 
product is the telephone and the wide range of related services that we 
have all grown very dependent upon. 

What leads me to think this way in today’s environment? My deci¬ 
sion is based on three factors: price, quality, and service. 

A question that is often asked is, ‘ ‘Can the quest for continued cost 
reduction be carried too far?” The answer is yes. As a case in point, let 
us look at a report on a symphony orchestra. 


REPORT ON A SYMPHONY ORCHESTRA 

The following article purports to be a report by an engineering proce¬ 
dure examiner after attending a symphony concert. It will strike a 
sympathetic chord among those supervisors who have experienced the 
results of a visit by one of these experts and their opinion of what the 
supervisor considered a well-organized and operating setup. 

For considerable periods the oboe players had nothing to do. The number 
should be reduced, and the work spread out more evenly over the whole of 
the concert, thus eliminating peaks of activity. 

It is noted that all twelve first violins were playing identical notes. This 
seems unnecessary duplication; the staff of that section should be drasti¬ 
cally cut. If a large volume of sound is required, it could be obtained by 
means of electronic-amplifier apparatus. 

Much effort was absorbed in the playing of sixteenth and so-called 
grace notes. This is an excessive refinement. It is recommended that all 
notes should be rounded up to the nearest eighth note. If this were done, it 
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would be possible to use trainee and lower-grade operatives more exclu¬ 
sively. 

There is too much repetition of some musical passages. Scores should be 
drastically pruned. No useful purpose is served by repeating on horns and 
woodwinds a passage which has already been adequately handled by the 
strings. It is also estimated that if all redundant passages were eliminated, 
the whole concert time could be reduced to 20 minutes, and there would be 
no need for an interval or intermission. The conductor concurs generally 
with these recommendations, but expresses the opinion that there might be 
some falling off in box office receipts. In that unlikely event, it should be 
possible to close sections of the auditorium entirely, with a consequent 
saving in overhead: lighting, janitor, service, heating, etc. 1 

Is it possible for the concepts associated with a cost reduction pro¬ 
gram to be carried to extremes? The answer is yes. The benefits from a 
cost reduction approach are lost if the output of the service or product 
are altered to such a degree that the attributes of price, service, or 
quality are altered. 

REFERENCE DATA 


1. Kamman, H. E., Consulting Engineer, San Jose, Ca. 
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Background 


Today our nation’s economy stands at a crossroads. The issues that 
must be dealt with are inflation, energy dependence, high capital 
costs, and in summary, a slowed economic environment. The engineer 
and manager in industry and other segments of the economy are being 
challenged as never before. High labor costs, increasing material 
costs, and declining quality are only a few issues that must be ad¬ 
dressed. Until 1970, productivity growth in the private sector of the 
U.S. economy averaged over 3 percent a year, according to the Bureau 
of Labor Statistics. After 1970, the trend line for productivity has 
been downward, dropping to 1.8 percent for the period 1970-1978. 1 

WHAT IS PRODUCTIVITY? 

In order to define the problem, let us make sure that we understand 
certain aspects that do or do not have an impact on productivity. 

Productivity is not just producing more units. 

Productivity is not solely directed at the production worker. 
Productivity does apply to the prudent use of our resources that are 
required to generate a given product or service. 

Productivity does require the constant effort and ingenuity of engi¬ 
neering and management. 

In summary, productivity can be defined as the output over the in¬ 
put; the relationship between the total physical output of a production 
shop, a factory, or a complete industry segment, and the factors of in¬ 
put, labor, capital, energy, material, and related expense. 

Total Productivity = ? ut P ut 
Input 


in 
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CONTROL OF THE EQUATION 

In order to improve productivity it is essential that we, in fact, obtain 
better control of the input equation. We must improve our ability to 
control labor, capital, energy, material, and related expense. 

Putting the problem in perspective, the productivity continues to 
fall. Stated again: Productivity is a measure of goods and services that 
the economy produces per hour of paid working time. The continued 
decline in productivity has alarmed government economists because 
this means rising unit labor costs that contribute to high inflation. 


Productivity Increases in Manufacturing, 1968 — 1978 . 


COUNTRY 

10-YEAR DATA 

AVERAGE YEAR 

Japan 

89.1% 

8.91% 

Germany 

63.8% 

6.38% 

France 

61.8% 

6.18% 

Italy 

60.1% 

6.01% 

United States 

23.6% 

2.36% 

United Kingdom 

21.6% 

2.16% 

(Data from the Bureau of Labor Statistics) 



These data are shocking, but they are revealing, too. America has 
given superb instruction in the art of industrial excellence. It is clear, 
however, that some of the lessons have been lost to the teacher. Prod¬ 
ucts once poured out of our factories to set worldwide standards of 
quality: steel, automobiles, production machinery, and a wide range 
of electrical products. 

Now products flow into America while we face economic stagna¬ 
tion and heavy trade deficits. This situation could get worse before we 
make any real progress. Other countries have hit their industrial stride 
and are likely to pull ahead even further unless we do something. 
American industry can reverse these productivity trends. 

COST REDUCTION, A NEEDED TOOL 

Cost reduction can be one of our most important tools in changing 
these trends. An effective program deals with labor, materials, 
energy, capital, and other related expenses. An effective cost reduc- 
tion program has three major areas of benefit. Let us examine each of 
these areas—company benefits, employee benefits, and customer 
benefits. 
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Company benefits can be in the following areas: increased effi¬ 
ciency, reduced production cost, unproved quality, and improved 
productivity. These items are very important in keeping pace with 
competition. 

Employee benefits for the engineer or manager are also important. 
Involvement in cost reduction provides personal recognition and job 
satisfaction, affects salary administration, and also impacts on con¬ 
sideration for promotion. 

Customer benefits are where the total impact of cost reduction is 
evident. The desired end result is in the form of a reduced price, with 
no compromise in quality, and reduced lead time to obtain the prod¬ 
uct. 

Cost reduction is a team effort that involves the company, the em¬ 
ployee, and the customer. In broad terms cost reduction deals with a 
reduction of labor, material, capital, energy, floor space, and expense 
costs. This holds true in a small company as well as a large one. 

Labor cost can be reduced by changing methods, improving mate¬ 
rial flow, and redesigning tools and equipment. Are you as an engi¬ 
neer or manager satisfied with the progress in your area of responsibil¬ 
ity? 

Material cost can be reduced by changing the design of the product, 
eliminating unnecessary components, and replacing expensive mate¬ 
rials with more economical ones. You have probably heard this be¬ 
fore. The real question is, how can your progress in this area be im¬ 
proved? 

Energy cost can be reduced by planned periodic energy audits in all 
phases of the operation. A good place to start is with your last utility 
bill. Does your company have an ongoing energy management pro¬ 
gram? If there is no program, how can one be implemented? 

Floor space can be reduced by rearranging the work areas in a more 
functional manner, using a two-shift operation where possible, and 
using vertical air rights where possible. Take a look at the current lay¬ 
out. Analyze the flow of materials and look for ways to improve the 
operation. 

Capital cost can be reduced by —economic justification on each 
proposal and a priority need index. One key question, is what are the 
requirements concerning return on investment? The R.O.I. can be 
used as a tool in selecting the most feasible applications that are re¬ 
lated to capital expenditures associated with cost reduction proposals. 
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Expense costs can be reduced by careful review of support functions 
such as security contracts, control of expense supplies, janitorial con¬ 
tracts, and other related services. A close examination of these items 
can be very rewarding. 

COST REDUCTION APPLICATION 

Cost reduction techniques can be utilized in operations associated 
with any company. This applies to small concerns as well as companies 
with multiplant operations. The opportunity to participate in the cost 
reduction quest is limited only by your imagination. Some job assign¬ 
ments will by their nature present unique challenges and the chance to 
see the result of your personal involvement. 

Personal involvement and the concern for constructive change can 
be the difference between an outstanding cost reduction program and 
a program that just moves along and needs constant prodding by man¬ 
agement to keep it alive. In today’s competitive economy few people 
would deny the need for constant involvement in containing costs. 
However, it is not uncommon for this concern to be expressed in a 
loose, unorganized manner. Results from this approach are some¬ 
times less than acceptable. 

There have been many misconceptions dealing with the desired end 
use associated with the cost reduction results. When applied properly, 
a cost reduction program will produce results in the form of dollar 
savings. These savings can in turn be traced through the various inputs 
of the productivity equation. Cost reduction results should be viewed 
as a stepping-stone to increased productivity. 

INVOLVEMENT 

The size of the organization that you as an engineer or manager work 
in will dictate the structure of the cost reduction organization. A small 
company can maintain an effective effort and still keep a simple struc¬ 
ture. Two essential ingredients are goal setting and the evaluation of 
input ideas that can lead to the achievement of the desired goals. In 
general, the smaller company can evaluate and install cost reduction 
procedures in a shorter time frame and still achieve positive results. 

Achievement goals are a must. To reach these goals a plan of action 
is required. A normal flow in goal setting is from the top of the organi- 
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zation downward. Once the goals have been agreed upon, the chal¬ 
lenge begins. 

A typical list of goals for a manufacturing-oriented organization 
could be expressed in the following manner: 

• The owner or company president desires to increase total profits 
by 10 percent. 

• Production desires to reduce planned operating costs by gaining 
better control of the major inputs—labor, material, energy con¬ 
sumption. 

• The sales and marketing force have a goal to increase sales by 20 
percent with a 10-percent decrease of expense in the achievement 
of their goal. 

• Overhead expense reduction goals for the staff and support 
group have been established at a 15-percent level. 

After these goals have been established and agreed upon, an action 
plan is required to measure progress toward the goals. The approach 
will be different for each type and size of company. One thing will be 
common. The areas to look for savings in will be labor, material, capi¬ 
tal, energy, and related expense. 


HOW TO GET STARTED 

Getting started is the challenge. Everyone has a technique that works 
best for him or her when it comes to developing new ideas. Let me 
share with you some techniques that have worked for me. How do you 
set the stage to develop an idea that may develop into a creative cost 
reduction? Each individual may have a unique plan that works for 
him or her. If you want to be an idea person, school yourself in these 
fundamentals. 

1. Think the “green-light , red-light ” way. Suppose your problem 
is lack of time to train workers. First, apply freewheeling (green- 
light) thinking to turn up all the solutions: You can assign more 
workers, work longer, train on overtime, speed up training. 
Don’t stop with less than 15. Then switch on your judgment 
(red-light thinking), and pick the best. Try to alternate your 
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green- and red-light thinking at every stage from stating of the 
problem to final “selling” of the answer. 

2. Narrow down the problem. John Dewey, great American 
philosopher, said, “A problem well stated is half solved.” This 
is just as true today. If you don’t know that you have a problem 
or an opportunity, how can you proceed in a positive manner? 

3. Concentrate. If you worry over a hat full of problems all at once, 
you’ll get flabby ideas. So put on your mental blinders. Concen¬ 
trate on one—and don’t let anything distract you. Make notes 
and jot down questions that can be answered later. 

4. Keep plugging. When you draw a blank, it’s hard to keep on 
thinking. A great rowing coach said, “If you can hold on just 
two strokes longer than your opponents, you’ll win.” This is 
also true in the quest for cost containment, cost reduction, or 
whatever you may call your program. 

5. Believe in yourself. You can come up with good ideas. And you 
can do it in one or more of three ways: imagination (weaving 
ideas into new combinations while thinking deliberately), inspir¬ 
ation (suddenly creating ideas automatically from chance obser¬ 
vation or circumstance), and illumination (letting ideas come out 
of nowhere, when you least expect them—after thinking has 
stopped). Keep good records of ideas and new concepts as they 
develop. Review these notes as time permits. 

6. Let your unconscious take over. When you’re worn out, stop 
thinking. Your mind will keep on working even if you aren’t 
consciously thinking. It will percolate fresh ideas when you re¬ 
turn to your problem. If you have doubts on this technique, give 
it a try and see what happens. 

7. Keep ’emflowing. Ifyourmindishot, keep thinking up ideas. If 
you stop and then try to start again later, you may lose vital 
thoughts. Some people seem to have time slots when they can be 
more creative. Ask yourself what time of day or night is best for 
you. 

8. Act. Idea creation begins with the hot flash, but it’s not com¬ 
pleted until you put your idea to work. Crude preparations of 
penicillin were described in 1929, but nobody followed through 
on the discovery for a dozen years. Simply stated another way, 
when you have an idea, don’t put off the introduction. Act while 
you are motivated. 
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HOW AN EFFECTIVE PROGRAM WORKS 

There are no guaranteed standard approaches in the quest for cost re¬ 
duction. The program must be tailored to the specific company, large 
or small. The flow of ideas and related paperwork can be adapted to 

any economic environment. . TTr r . 

Since a large part of my experience has been with Western Electric 
Company, let me share some of my experiences relating to the ongoing 
program in a large company that has a multiplant operation. Once we 
forget about the company size, we are back to the basics—ideas, peo¬ 
ple, follow-up, and effective change that can be translated into cost 

savings. 

Engineers at all Western Electric locations can tap vital company re¬ 
sources for data related to their specific projects. In general, good 
engineering—an evaluation of new materials, new methods, new de¬ 
velopments, and new skills at the right time—characterizes most sig¬ 
nificant cost reductions. Also, other factors are: good engineering 
supervision, efficient group effort spearheaded by the product engi¬ 
neer, and the cost-conscious industrial engineer. 

Conducting a cost reduction case is done in three distinct stages— 
opening the case, conducting the case, and closing the case. 

Opening the Case 

After a review of the considerations listed above, the engineer docu¬ 
ments his or her idea in an opening statement that is forwarded to the 
local cost reduction co mmi ttee for review and approval. If the idea is 
beyond the scope of the local committee, all related paperwork is for¬ 
warded to the appropriate location for review and approval. After the 
required approvals to open the case have been secured, the case is 
routed to accounting for chalking and classification. 

At this point, the engineer is free to proceed with the development 
of the idea. In a smaller company the case opening could be accom¬ 
plished in a discussion on the production floor. However, approvals 
for expending company funds could lead to a changed course in the 
project or perhaps see the project halted. 

Conducting the Case 

In the conducting phase, the engineer has the opportunity to com¬ 
bine “blue-sky concepts” with proven engineering principles. Devel- 
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opment expenditures for equipment, design, and other related ex¬ 
pense are made against the approved cost reduction case. Cases can 
cover the gamut from a complete product design to a change in the 
packing carton or mode of shipment to the end-use location. Lapsed 
time in this phase can vary from several months to as much as five 
years or longer depending on the scope of the case. Collecting the data 
and proving the idea comprise the challenge confronting each engi¬ 
neer involved in this endeavor. 

Closing the Case 

After the case has been investigated and the method of change has 
been implemented or installed, the case is prepared for closing. At this 
time a total economic package is presented to the local cost reduction 
committee. Savings are expressed on a current level basis (the first 
year) and also on a five-year summary average. 


Your Program 

Your program may be quite different due to size, management, 
your involvement, and a number of other different factors. The only 
important thing is that your program stimulate ideas, lead to construc¬ 
tive change, and produce cost savings. These items are a must for any 
program in either a small or large company. 

Employee Recognition 

In progressive companies management has seen the need to develop 
recognition programs in conjunction with the cost reduction program. 
A program of recognition for cost reduction achievement is worth¬ 
while, although some may say that it is really not needed. After all, 
this is the only reason that engineers are on the payroll. If we were to 
examine this further, we might conclude that managers were paid to 
manage. If this were the case, why should they be paid a big bonus if 
they manage in an effective manner? 

The use of a recognition program is not something that has to be in¬ 
troduced at the start of the program. Such an enhancement could be 
introduced at any time that management deems appropriate. What 
should such a program contain? That depends on what the manage¬ 
ment feels is appropriate. 
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MILLIONS 
OF DOLLARS 



1956 -1967 12-YEAR SUMMARY 


CAPITAL EXPENDITURES $72.7 

ENGINEERING EXPENDITURES ©6.9 

TOTAL EXPENDITURES $139.6 



SAVINGS $ 245.8 

Figure 2-1. First year savings have more than recovered cost reduction expenditures. (Source: 
Western Electric Company, Inc.) 


One progressive company in the Bay Area has recently embarked 
upon a new program for employee recognition. Highlights of the pro¬ 
gram are: 

1. Publicity for adopted cost reductions in local newspapers and re¬ 
gional news media. 

2. Tangible rewards for cost reduction originators. These can range 
from a $25 gift certificate for cases with savings in the $5,000- 
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$25,000 range, and a $50 gift certificate for savings in the range 
of $25,000-$50,000. A gift certificate for $100 is awarded for 
savings of more than $50,000. The above awards can be pre¬ 
sented at the close of the cost reduction year. As an ongoing pro¬ 
gram, awards are made for cumulative savings on an individual 
basis. 

A Unique Application 

The ultimate in cost reduction application is achieved when some¬ 
thing that was previously junked, discarded, or thrown away can be 
reused or recycled. 

In 1980, a small San Jose firm, Zerpa Industries, Inc., was geared 
up to produce an energy-efficient heat pump. Delays in research fund¬ 
ing from the U.S. Energy Department led the company into reviewing 
other products that may have application in the Silicon Valley. As a 
result of these investigations Zerpa started working on another proj¬ 
ect, a system to reduce costs by recycling the chemical solvents used by 
Touche Manufacturing Company. The developed recycling system, 
known as Zerpa’s Recyclene R-14, has evolved to fill a real need. 

The recycling system that started as an experimental item has be¬ 
come a hot item on the market. Today the firm has over 1000 back 
orders for a unit that retails for approximately $3950. Touche, a man¬ 
ufacturer of computer cabinets, was confronted by the rising expense 
of chemical solvents. Commercial recycling was available, but only 
for large volumes of solvent. The need that Touche was trying to sat¬ 
isfy dealt with only a few gallons a week. 

The new system introduced by Zerpa can recycle up to 95 percent of 
the used solvent. It can process 13 gallons of chemical waste in ap¬ 
proximately ten hours. Recycling eliminates the need to have the sol¬ 
vent shipped to an authorized dump site. Strict cradle-to-grave regula¬ 
tions dealing with hazardous wastes have pushed the cost of disposing 
of associated chemicals to between $40 and $75 per 55-gallon drum, 
according to a Zerpa source. Users can gain substantial savings by re¬ 
cycling their solvents instead of buying new. General-use solvents cost 
between $5.50 and $9.00 per gallon. Zerpa says its recycle system can 
reclaim the solvent for about ten cents per gallon. 

The Recyclene unit is a stand-alone sink with a drum attached to the 
bottom. The chemical solvent comes out of a tap that resembles a 
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water faucet. Once the solvent has been used it is poured down the 
drain, which conducts the solvent into the drum. The drum is lined 
with a nylon bag, which is used to remove the contaminants after dis¬ 
tillation of the solvent is completed. When the drum is full the unit is 
switched on. For eight to ten hours the solvent is heated to its conden¬ 
sation point. The fumes are carried out of the drum and into a holding 
tank contained within the unit. 

When the process is completed, all that is left in the drum is the 
waste material at the bottom of the heat-resistant nylon bag. The bag 
serves a function similar to a trash can liner. In the holding tank, clean 
solvent is ready for use again via the tap. 

How about cost savings? A company with a daily usage of ten gal¬ 
lons of solvent could save more than $15,000 yearly. An isolated ex¬ 
ample of cost reduction you may ask? Not so. This is a new opportu¬ 
nity that did not exist for small solvent users before. 

Summaiy 

With any cost control program such as cost reduction, value analy¬ 
sis, cost avoidance, or an employee suggestion system, there are a 
number of avenues that can be explored. 

As approaches are developed to gain control of rising costs, the ap¬ 
proaches will deal with the inputs of the productivity equation. These 
inputs are labor, materials, capital, energy, and expense. No organiza¬ 
tion is too small or too large that it can afford to overlook potential 
savings that can be achieved through an organized effort to control 
and reduce expense. Most worthwhile opportunities are first encoun¬ 
tered and viewed as problem areas. An alert engineer or manager will 
be able to identify some of these challenges on a daily basis. The real 
key to success in this endeavor is to broaden the base and increase the 
input of ideas that can be evaluated as cost-cutting areas in the organi¬ 
zation. 

Effective cost reduction is a state of mind that must be developed in 
order to be effective. The employees must feel that management from 
the top down supports the program. Aside from the support aspect, 
there must also be the transfer of knowledge that permits employees at 
all levels to participate in the program. Much of the success that can 
come from a cost reduction program is derived from target areas of 
opportunity that are selected for investigation. 
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TOTAL MANUFACTURING DIVISION 



1950 '51 '52 ’53 54 '55 '56 *57 '58 '59 '60 '61 '62 *63 '64 *65 '66 1967 


•Average cost per labor hour actually worked. Excludes overtime and shift 
premiums i includes fringe benefits, incentives, security accruals, etc... 

Figure 2~2. Western Electric has reduced incurred manufacturing costs and bill prices since 
1950, even though its wages and raw material prices have risen. (Source: Western Electric 
Company, Inc.) 

In order to align our thoughts, we should ask the following typi¬ 
cal cost reduction questions. 

1. How can labor be utilized, controlled, and measured in a more 
effective manner? 

• Are labor standards available for use in developing facility re- 
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quirements and product cost data? If not, can they be uti¬ 
lized? 

• Are employees aware of what is expected of them on a daily 
basis? 

• Are employees provided feedback on a regular basis concern¬ 
ing their performance? 

2. How can the cost of materials be better managed and con¬ 
trolled? 

• Can a lower cost material be utilized? For example, can a 
metal part be replaced by a molded plastic part? 

• Can the dropout or scrap rate at the intermediate and final test 
position be reduced from 12 percent to 5 percent? 

• Can short-interval scheduling be introduced to reduce the ma¬ 
terial in the pipeline? 

• Can ordering, receiving, and storage techniques be improved 
to reduce inventory investment? 

3. Can capital investment be better utilized? 

• Can the existing capital investment be measured in terms of 
utilization? If the answer is yes, is this being done? 

• Can large capital requests be deferred or rejected by more ef¬ 
fective utilization of existing equipment? 

• Can a priority selection system be introduced to insure that the 
most cost-effective expenditures are being made? 

4. Can the use of energy be controlled in a more effective manner? 

• Can an energy conservation program be introduced? If one is 
in use, can it be improved? 

• Can periodic audits of energy consumption aid in detection of 
peak use periods that inflate billing charges? 

• Can lighting levels be reduced in the office, shop, and ware¬ 
house? 

• Can lighting, heat, and cooling be eliminated at nonessential 
times such as nights, weekends, and holidays? 

5. Can expense-related items be controlled in a more effective man¬ 
ner? 

• Can items that are now discarded as trash or scrap be recycled 
in order to reduce or contain costs? 

• Can scrap corrugated boxes and certain types or paper be 
saved and sold for a profit? 

• Can service contracts for security, janitorial, and landscape 
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maintenance be developed around real-need requirements in 
order to reduce costs? 

• Can a more effective selection process in hiring employees be 
linked to improved training, and reduce the turnover rate in 
employees? 

Take a few minutes to evaluate these suggestions in terms of your 
job assignment. Record items for further investigations. Once you 
have done this, the groundwork for a cost reduction investigation has 
been started. If you have a sizeable list, the next step is to place each 
idea in a priority list for development. 

REFERENCE 

1. Criner, E. A., ‘ ‘Cost Reduction—Stepping Stone to Survival in the 1980s,” AIIE 
Proceedings—1980, Spring Annual Conference. 
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Cost Reduction—A Must 


The first real signs and concerns associated with an industrial slow¬ 
down became apparent in the mid-1960s. It is clear that 1965 was a 
major turning point in our economy. The late fifties and early sixties 
produced inflation that averaged 1.5-2 percent annually. 

Our position in the 1980s can be described in the following manner: 
A raging inflation that is without parallel persists at unprecedented 
peacetime levels. Another challenge is increasing foreign competition 
in the domestic and international marketplace. Also, at the same time, 
the United States is burdened with energy-intensive production pat¬ 
terns in a time of rapid upward price movement. The standard of liv¬ 
ing in the United States is still the goal of most free world nations. Our 
standard has declined in recent years, while other industrial nations 
have made positive strides in the past two decades. 

INTRODUCTION 

The changing conditions and prospects of the U.S. economy are as- 
cribable to many circumstances, but no valid analysis can avoid focus 
on productivity. This term, much used and much abused, is best un¬ 
derstood as the designation for the family of ratios of output quantity 
to input quantity. In economic parlance, “quantity” is interpreted to 
include quantities expressed in constant, rather than current, dollars. 
Such quantities are often characterized as ‘ ‘real. ’ * Until now, the pro¬ 
ductivity subfamily most frequently referred to output per unit of 
labor input, especially per hour worked or remunerated. It is much 
easier to measure than output per unit of capital or the more inclusive 
subfamily of output per unit of labor and capital combined. In the 
years ahead productivity ratios involving ‘ ‘intermediate’ ’ inputs, such 
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as energy and critical materials, must receive greater emphasis. The 
American Productivity Center has decided to stress the ‘ ‘total-factor’ ’ 
series pioneered by Professor John W. Kendrick. 

At least two critical facts stand out when the U.S. position is exam¬ 
ined from the productivity standpoint. First, productivity growth has 
slowed substantially in recent years. This change is reflected in statis¬ 
tics for output per unit of labor and capital combined extending over 
the past three decades. Figures for output per hour relating to the pri¬ 
vate business sector show not only a reduction in the growth rate in the 
1960s and 1970s but also reversals (negative rates) for 1974 and 1979. 
The second outstanding fact is that other major industrial nations 
have exhibited comparative buoyancy. Their productivity rates, as 
measured by gross domestic product per employed person or by man¬ 
ufacturing output per hour, have grown at robust rates during the 
same period. Comparatively slow growth rates in labor costs have 
helped the U.S. trade balance but obviously not enough to offset the 
adverse effects of petroleum imports. 

A strong rate of productivity growth can help counter inflation, 
provide better cost control, strengthen U.S. trade competitiveness, in¬ 
crease employment, and raise our standard of living. Company offi¬ 
cials, workers, and government are currently being challenged to exer¬ 
cise greater self-discipline and to cooperate more diligently in order to 
achieve better organizational performance with minimum additional 
costs. 

There have been significant differences in the productivity trends 
for the maj or sectors of the economy during the past two decades, j ust 
as there had been during the earlier years of the century. Similarly, 
there were significantly varied patterns of sectoral experience in the 
post-1973 productivity slowdown. 

During the entire 30-year span covered by the most recent analysis 
of total-factor productivity, growth rates for the communications, 
transportation, agriculture, and manufacturing sectors have been rel¬ 
atively favorable. Construction and mining have lagged, especially 
since 1973. The trend for public utilities, one of the productivity- 
growth leaders prior to the OPEC embargo and the energy crisis, 
slumped badly in the last few years. This was due in part to problems 
of peak-load scheduling, an absolute decline in demand due to energy 
conservation, and problems of expenditure for environmental im¬ 
provement, including conversion of coal to oil and back to coal. Utili- 
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ties and some manufacturing industry groups were the most severely 
impacted by forced expenditure of capital for environmental improve¬ 
ment. 

This introduction statement by the American Productivity Center 
cites the problem in terms that are readily understood. 1 

TREND COMMENTS 

As you analyze the changes in total-factor productivity by maj or sec¬ 
tors, 1948-1978, one sector has shown a steady gain. See Figure 3-1. 
What is responsible for the steady gains that have been made in the 
communications sector? Also, consider the progress made by the pub¬ 
lic utilities sector in 1948-1965. During the period 1965-1973 the pub¬ 
lic utilities had a different or reduced level of achievement. Then the 
next five years were a disaster as the price of oil continued to rise. The 
prices of imported oil did not stop in 1978 to coincide with the charted 
data. 

The reverse has been true; oil prices have continued upward. Just to 
establish a frame of reference, a barrel which cost $2 in 1970 has 
moved upward to the price range of $33 in first quarter of 1981. We 
have all seen this impact on the ever-changing utility bills that are re- 
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ceived monthly in the home, business, or manufacturing plant. And 
today no end is in sight for a leveling-off point. 


COST REDUCTION POTENTIAL 

An example of things to come in the prices we will pay for gas and elec¬ 
tric service is illustrated by a recent filing before the Public Utilities 
Commission of the State of California. Application Number 60153 
was filed on December 23, 1980. It requested authorization among 
other things to increasing its rates and charges for electric and gas ser¬ 
vice. The rate requests, if granted to Pacific Gas and Electric (PG&E), 
would be passed on to all customers as follows: 

• Electric rates would increase by $1,138 billion and gas rates by 
$316.2 million effective January 1, 1982. 

• Expressed as a percentage, the electric rates would increase 37.1 
percent over the total classes of customers served. Gas rates 
would increase 9.8 percent. This covers all classes of service in¬ 
cluding residential, commercial, industrial, and resale. 


If industry and residential users survive the first blast, another one is 
scheduled for January 1, 1983. 


• Electric rates would increase by $178.6 million and gas rates by 
$127.7 million. 

• Expressed as a percentage, the electric rates would increase 4.3 
percent. Gas rates would increase 3.7 percent. These increases 
cover all classes of customers served. 

Regardless of how the problem is stated, energy will continue to in¬ 
crease in cost in all forms. PG&E would state the problem in another 
manner. To them, as a seller of energy services, these increases are 
needed to meet the rising costs of providing service to its customers in 
this inflationary economy and to enable PG&E to maintain its finan¬ 
cial health. PG&E, like any other company, must be financially 
healthy if it is to be able to attract the capital needed to construct the 
facilities required to provide electric and gas service to its customers. 
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A COST REDUCTION APPROACH 

PG&E is constantly looking for ways to reduce costs to its customers. 
Alternate energy sources are being explored to meet demand and pro¬ 
vide an economy that may be passed along to its customers. 

Geothermal steam, wind, hydroelectricity, solar—PG&E is cur¬ 
rently studying and developing these and other forms of alternate 
energy. Its long leadership in hydro and geothermal development 
probably gives PG&E more power from alternate energy sources than 
any other utility. 

The leaves you rake each fall could conceivably become part of a re¬ 
newable organic fuel source called biomass. Biomass is a catchall 
word for forest and farm residues and aquatic crops that can be 
burned to make electricity or tapped in other ways for natural gas. 
PG&E is busy with biomass in a number of different projects. 

1. Electricity from farm waste material presents a unique ap¬ 
proach. Pellets compressed from grape clippings and other agri¬ 
cultural waste will fuel what is expected to be the world’s largest 
biomass-fueled generating plant. The plant is to be constructed 
in Madera, about 35 miles northwest of Fresno, California. The 
project is scheduled to be in operation in early 1982. 

2. Gas from steer manure is a novel approach. Manure is being 
tapped for its methane content at a cattle feed lot in the Imperial 
Valley. The Department of Energy will provide partial funding 
to help expand a pilot operation which is run jointly by PG&E 
and Southern California Gas Company. 

3. Gas from garbage offers a unique opportunity for potential sav¬ 
ings. PG&E is currently tapping the methane gas formed under¬ 
ground at the Mountain View city dump. Methane is the main 
and only essential ingredient in natural gas. Methane from per¬ 
haps two dozen similar sites in PG&E’s service area may provide 
enough gas for an estimated 100,000 homes. 

4. In addition to the three unique applications cited above, PG&E 
is working with the University of California—Davis to develop 
further ways to harness the energy potential in biomass. 2 

Changing Sources of Energy 

The PG&E Progress, a monthly newsletter, dated February 1981, 
presented an overview of energy planning to the year 2000. Board. 
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Figure 3-2. Sources of PG&E area electricity, 1980 versus 1990. (Source: Pacific Gas and 
Electric Co.) 


Chairman Frederick W. Mielke, Jr., calls the planning a “base plan 
... a starting point on which the company is basing its long-term plans 
for an uncertain future,” and states that “it will be modified as cir¬ 
cumstances indicate the need for change.” 

The new approach will meet forecast customers’ needs but is depen¬ 
dent on improvement in rate regulations and moderation of the infla¬ 
tion rate. It is hoped that this environment will permit PG&E to raise 
the capital necessary to carry out the plan. See Figure 3-2. 

Renewable and alternate resources will play major roles in meeting 
the ever-changing customer needs. Fewer projects will be required, 
however, because growth in the use of energy is expected to slow down 
as a result of increased conservation. PG&E now anticipates electric 
use growing 2.1 percent a year instead of 3.8 percent predicted if no 
conservation should occur and gas use growing 1.3 percent yearly in¬ 
stead of 3.3 percent. 

Even with fewer projects, the company still expects difficulties in 
raising the capital to finance these projects. As you may have guessed, 
the public utilities are capital intensive as well as energy intensive. Al¬ 
ternative and renewable resources such as geothermal, hydroelectric¬ 
ity, wind, and biomass, as well as cogeneration, will play a big part in 
the year ahead. More than half of the 6.5 million kilowatts of new 
electric-generating capacity through 1990 will come from such 
sources. 

PG&E plans to continue vigorous development of cogeneration 
projects, a process whereby the company and its larger customers 
both use the same fuel source to make electricity and heat or steam to 
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perform useful work for the participating business. A cost reduction 
case study on energy conservation via cogeneration will be covered in 
detail in a later chapter. 

CHANGING THE DOWNWARD TREND 

Cost reduction, a systematic review of the cost inputs, can be the most 
effective tool available for changing the downward productivity 
trend. Most companies, both large and small, have experienced a 
problem in maintaining productivity levels. This has been attributed 
to many things including the rapid rise in labor cost, energy cost, poor 
quality, and a host of other related items. Perhaps you are acquainted 
with these and others. 

Effective Cost Reduction 

An effective cost reduction program can be one of the most effec¬ 
tive tools available for reversing the productivity decline. Let us re¬ 
view the program used by Western Electric Company. 

Western Electric is an integral part of the Bell System. Its principal 
function is to manufacture, to uniform Bell Laboratories standards of 
design and quality, a wide variety of apparatus and equipment, cable, 
and wire that go into the Bell telephone plant. Western Electric engi¬ 
neers participate with Bell Laboratories design engineers in develop¬ 
ing new and improved products for the Bell System. In addition. 
Western Electric’s manufacturing engineers and the scientists at its 
Engineering Research Center at Princeton, New Jersey, explore and 
develop new manufacturing methods and processes. 

Western Electric engineers and installs central office switching and 
transmission equipment in Bell Telephone Company exchanges. It 
also purchases a large variety of communications products and sup¬ 
plies for the telephone companies. It maintains service centers 
throughout the United States that include shop facilities for the repair 
of worn or damaged equipment and warehouses that stock material to 
meet the daily needs of the telephone companies. 

In the period 1956-1967, Western Electric’s manufacturing cost re¬ 
duction program had realized a total of about $246 million in first- 
year savings. Since savings do not usually end after the first year’s op¬ 
eration, cumulative savings have been several times this figure. These 
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Figure 3~3. Western Electrics postwar increase in labor output has been substantially greater 
than the national average. ( Source: Western Electrics Company, Inc.) 


savings have contributed directly to favorable cost- and price-related 
trends in that time period. 3 These results did not just happen, they 
were the result of an idea, engineering evaluation, and improved pro¬ 
duction techniques. 

An Accepted Viewpoint 

The end objective of any operation that works toward a profit mo¬ 
tive is to constantly improve operating results. Profit is the goal and 
objective of every business enterprise. The achievement of this goal is 
becoming increasingly difficult. No informed individual will deny that 
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the achievement of profit is linked to increased productivity. This 
sounds like a very straightforward endeavor, but in reality the link be¬ 
tween increased productivity and profit is a very complex relationship. 
Effective cost control is a must. 

Before we plunge into any involvement, a definition of our objec¬ 
tive is necessary. Increased productivity is our objective. This objec¬ 
tive can be achieved by gaining better control of the items that repre¬ 
sent the input equation. 

As we achieve more effective cost control we are indeed moving 
toward our objective. Many managers are riding off indifferent direc¬ 
tions with zeal as they work toward improving productivity. The 
problems, assumptions, and solutions can become so interwoven that 
the outcome of the quest for productivity is difficult to evaluate. The 
job of each manager, engineer, or employee is clearly defined—or if 
not, it should be—to produce the most product or service with the 
minimum amount of input. 

To achieve maximum output with minim u m input should be the 
goal of any organization. Achievement of this goal is the real measure 
that defines how effective management has been in a given time pe¬ 
riod. We should not confuse management potential with proven per¬ 
formance that has been tested and measured over a given time period. 
Managers in general have the same challenge even though their span 
of control in a given environment may differ. The daily decision mak¬ 
ing requires managerial skills, capital, machines, methods, materials, 
human resources, and last, the organizational climate. Lack of atten¬ 
tion to any of these items will produce less than the desired results—as 
measured by the profit margin. 

Today’s Environment 

In today’s environment productivity is linked to efficiency. The 
most efficiently run companies will usually be the most productive. By 
concentrating on all operational cost aspects pertaining to the organi¬ 
zation it is possible to visualize what can and should be done in the 
area of cost reduction. Total-factor productivity is one concept that is 
steadily gaining acceptance. In this concept we are concerned with a 
given output and the sum of the inputs that were required. As an ex¬ 
ample, we are concerned with how many units are produced by a given 
machine, or how many letter pages were typed. Also, a matter of con- 
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cern is the related cost inputs that were required to achieve a given 
level of goods or services. 

Today’s concept of cost control deals with effective cost reduction 
of the required inputs. It may be more important for one company to 
control indirect labor, raw material yields, or energy consumption. 
Another company may have more concern in the area of capital utili¬ 
zation, and in the quality level of the finished product. The key ingre¬ 
dient in either case is the need for effective changes in the operational 
environment that reduce costs. 


HOW TO START LOOKING 

Areas of possible cost reduction are not hard to find, evaluate, and 
change. The key for maximum involvement requires change. We must 
change our thinking pattern and begin to question all phases of the op¬ 
eration. Cost reduction potential is all around us in every sector of the 
business environment. The challenge is to select areas for our involve¬ 
ment. Develop a checklist to assist in your search for cost reduction. 

The most challenging part of any improvement is not the depart¬ 
ment or activity to be evaluated, but defining the basic problem. Once 
the problem is defined, the solutions for solving it can be evaluated. 
Potential cost reduction can be found in the following areas. 


• Standard hours required: Select a sample of typical product lines, 
examine in detail each segment of the operation. 

• Examine material usage on selected product lines. Compare the 
requirements with actual spot usage. 

• Examine the outward-bound quality level. Look for dropouts at 
the critical processing stages. 

• Examine the scrap that is being removed from the operation on a 
daily basis. Look at the cost of removing the material. Also, look 
at piece parts that could be recovered for use. Ask how the mate¬ 
rial ended up as scrap. 

• Examine the relationship of direct versus indirect labor in a given 
product or service. 

• Examine the attendance records of all employees in a section, 
group, or the total operation. Convert the days lost into produc¬ 
tion dollars. Ask how improvements can be made in this area. 
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EXPENSE . . 
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2b 


IDEA : f.finrinrt a labor audit on hi oh volume production operations^ 


APPLICATION : Select a major product line that is currently viewed as an 
outstanding example - effective cost c on trols good quality, and meeting shippin g 

.^rhoff^ipc RPLHPM_..._s.:piar_ifirations 3 production methods versus manufac tunnq, 1 a_£= 

nnjrs jjtiliT'p ^tanrfarri data, time studies, and randoni work sampling studies._ 


SAVINGS A savings goal of ten percent is viewed as possible in this study 
Thg nrpgpnr nrmn of a] pmpl rn/pps will be reorganized and restructured into 
a group of ten employees. Estimated annual savings $15,000. _ 


SOURCE : Joint rpr.fwmendation from the Meekly Quality Circles Meeting. 
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IDEA : Evaluate the cost of unusable outside-purchased piece parts that do 
not-fneet specifications. _ 


APPLICATION : Examine piece par ts that are known to cause problems in 


selected assembly operations. 

Review incomina inspection plans for acceptance 

niLjthe niece nartc in nnectinn 

_Reject, all narts not meetina the incomina 

inspect ion -i&yel s_______ 


SAVINGS : Improved product sampling will reduce product rework in the 
assembly operation. Defective material lots can be identified before the 
invoice is..paid,_ Ln summary, investment in unusable inventory can be 

red uced .._ _ _ 


SOURCE : — Sp-fjnmmendatinn hy the final tester on product line "A . 11 
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^ec^esse set-u? tiTe and maintenance downtime. Improved utilization of key 
-a r?.r hp "Tfi.q^urgd in increased dollars of production per machine hour. 


SOURCE * Sg^mrendation froro Industrial Engineering Department. 
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: Look for ways to reduce expense in the movement of data from one 
location to another on a daily basis. _ 
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APPLICATION : _ An electronics company in the Bay Area has a need to move 
daily progress information from one location to another approximately 30 miles 

aaay A number of surface carriers have been utilized. Estimated daily cost 

trip .--—---- 


SAV1MCR: A comprehensive study evaluated several alternate modes. The 
final evaluation indicated that carrier pigions with a microfilm capsule 
attached to the leg could be used. Annual savings of $12,000 per year. 


SOURCE •_ A Bay Area Company 
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• Examine inventory investment. Look at both work in process and 
completed goods on the shop floor or in the warehouse. 

• Examine equipment utilization. Pinpoint the equipment that may 
be overloaded or underutilized. Can a different scheduling pat¬ 
tern help alleviate the problem? 

• Examine make versus buy decisions that may have an impact on 
reducing cost. 

• Examine machine speeds. Ask what improvements could be 
achieved by increasing speeds or using a different type of holding 
fixture for multiple parts. 

• Examine the costs incurred in the present distribution network. 
Look at all aspects of transportation. Evaluate the costs of in¬ 
coming materials as well as the costs of the completed product. 

• Examine the introduction of part-time employees in the organiza¬ 
tion. Look at placement of part-time employees into groups that 
have varied work loads, such as accounting, shop assembly, and 
warehouse. 


SUCCEEDING IN TODAY’S ENVIRONMENT 

The formula for success in any environment is subject to change from 
time to time. It is clear that in our present environment the managers 
and engineers who have the ability to contain cost and improve pro¬ 
ductivity have the best chance for success. 

I would like to share with you a document that has been in circula¬ 
tion since the mid-1950s. This piece of literary achievement is titled 
How to Succeed Without Talent.” It is doubtful that these rules 
would be as useful today as they have been in the past. Look back over 
your career and see if any of these traits have been evidenced by engi¬ 
neers or managers that you have worked with and observed. 


HOW TO SUCCEED WITHOUT TALENT 

1. Study to look tremendously important. 

2. Speak with great assurance; however, stick closely to generally 
accepted facts. 

3. Avoid arguments, but if challenged, fire an irrelevant question 
at your antagonist and intently polish your glasses while he tries 
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to answer. As an alternative, hum under your breath and exam¬ 
ine your fingernails. 

4. Contrive to mingle with important people. 

5. Before talking with a man you wish to impress, ferret out his 
remedies for current problems. Then advocate them staunchly. 

6. Listen while others wrangle. Pluck out a platitude and defend it 
righteously. 

7. When asked a question by a subordinate, give him a have-you- 
lost-your-mind? stare until he glances down, then paraphrase 
the question back at him. 

8. Acquire a capable stooge, but keep him in the background. 

9. In offering to perform a service, imply your complete familiar¬ 
ity with the task, then give it to the stooge. 

10. Arrange to be the clearing house for all complaints; it encour¬ 
ages the thought that you are in control and helps to keep the 
stooge in place. 

11. Never acknowledge thanks for your attention, this will implant 
subconscious obligations in the mind of your victim. 

12. Carry yourself in a grand manner. Refer to your associates as 
“some of the boys in our office.” Discourage light conversa¬ 
tion that might bridge the gap between boss and man. 

13. Walk swiftly from place to place as if engrossed in affairs of 
great moment. Keep your office door closed. Interview by ap¬ 
pointment only. Give orders by memoranda. Remember, you 
are BIG SHOT and you don’t give a damn who knows it. 
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4 

How To Get Started 


This book is primarily concerned with the development, investigation, 
processing, and introduction of cost reducing ideas into the produc¬ 
tivity process. Updating the progress that is being made is essential for 
informing executives in engineering, production, sales, accounting, 
and other management areas. The paperwork that conveys this infor¬ 
mation may vary widely from one industry to another, but this is not 
important in itself if the system selected works and produces positive 
results that can be measured and credited to the individual responsible 
for suggesting the change. 

In view of the increased attention that has been paid to cost reduc¬ 
tion in recent years, there are still widespread misunderstandings 
concerning the nature and the meaning of successful cost reduction 
concepts. The important thing is that the findings of various cost 
reduction approaches should be assembled in a systematic form and 
made available to the public in general. Only by increasing our 
knowledge of the cost reduction approach can we work toward im¬ 
proving productivity and maintaining a competitive position in the 
United States and world markets. 

CURRENT STATUS 

The intent of this book is to summarize techniques and procedures 
concerning cost reduction, with particular references and illustrations 
that show the workings of an effective program. It is the aim here to 
show the development, operation, and results reporting that are essen¬ 
tial for a successful program. In order to do this we must develop new 
and improved modes of evaluation. 

Applying new technologies, creating, adopting, or adapting work 
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methods, processes, and new concepts in order to obtain increased 
output for the same input costs must be our goal. Achievement of this 
goal requires involvement that is creative, imaginative, and well doc¬ 
umented in order to protect the originator of the idea. Effective 
managers structure organizations that generate creative ideas from 
employees at all levels and involve them in the innovation and imple¬ 
mentation associated with technological progress. 

In today’s economy and the economy of the future, we will survive 
and prosper only if we, as managers, engineers, and others, can 
achieve a firm grasp on the major cost inputs in our business. In gen¬ 
eral terms these inputs are defined as labor, material, energy, capital, 
and related expense. Efficient control of these key inputs can be traced 
through the cycle and measured as outputs that can be realized in the 
final analysis. 

Who needs a cost reduction program in today’s business environ¬ 
ment? The answer is any organization that expects to survive infla¬ 
tion, the quality decline, and the productivity decline that have 
touched almost every segment of the economy. 

COST REDUCTION DEFINED 

Cost reduction opportunity will vary with your specific job assign¬ 
ment. Each assignment will present different challenges. However, 
your assignment as an engineer or manager can be equally rewarding if 
you maintain an open mind and are always alert to new and innovative 
ways to reduce costs in your organization. 

Let us review some tried and proven areas that will produce cost 
savings in almost any job you have now or aspire to have at some fu¬ 
ture date. In broad terms, cost reduction deals with a reduction of 
labor, material, floor space, energy usage, and expense costs. 

• Labor costs can be reduced by changing methods, improving ma¬ 
terial flow, and redesigning tools and equipment. 

• Cost of materials can be reduced by changing the design of the 
product, eliminating unnecessary components, and replacing ex¬ 
pensive materials with more economical ones. 

• Space requirements can be reduced by rearranging the work area, 
using a two-shift operation, and better u tilizing “cube” space 
(floor to ceiling). 
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• Energy costs can be reduced by reducing lighting levels in the of¬ 
fice, shop, and warehouse areas; turning off equipment when it is 
not in use; modifying heating and cooling systems; replacing out¬ 
dated tools and machines with ones that are more energy effi¬ 
cient. 

• Expense costs can be reduced by a review of: 

1. Services such as maintenance, security, and janitorial. 

2. The use of expense supplies. 

3. The need for some computer-generated reports that perhaps 
could be eliminated, combined with other existing reports, or 
displayed on microfilm and/or microfiche. 

In summary, cost reduction is a team effort that involves the com¬ 
pany, the employee, and the customer. A successful program has a 
positive impact on each of the team members: the company, the em¬ 
ployee, and the customer. 

• Company benefits can be found in improved productivity, re¬ 
duced production costs, improved quality, and increased effi¬ 
ciency. These are the very items that we need to keep pace with 
outside competition. 

• Employee benefits for employees involved in cost reduction in¬ 
clude personal recognition, job satisfaction, improved salary po¬ 
sition, and consideration for promotion. 

• Customer benefits are where the total impact of cost reduction is 
evident. The desired end result is in the form of reduced prices 
without a compromising of quality, and in many instances, re¬ 
duced lead time to obtain the product. 

IDEA INPUT 

The input of new ideas is one of the most important elements that can 
make or break a successful cost reduction program. If you currently 
work in a cost reduction environment, you are aware of this fact. If 
you would like to become involved on a daily basis, you must generate 
new ideas. Also, as an engineer or manager, you must develop a rela¬ 
tionship with your peers that leads to an open exchange of new ideas. 
An atmosphere of trust must prevail in order for others to share ideas 
with you in an ongoing exchange. A cost reduction audit is a good way 
to start. See Figure 4-1. 
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DEVELOPMENT OF IDEAS 

Each person may have a different way of developing ideas—from past 
experience or other learning situations. If you would like to improve 
your ability to generate new ideas, the following may be of interest. 

• Build an idea reservoir. Ideas do not often fall from the blue. You 
must keep flooding your mind with them by studying related in¬ 
formation, by constantly experimenting, and by simulating. 

• Carry an idea trap. Carry a pencil and pad with you at all times. A 
tape recorder may prove to be a good investment for recording 
your ideas. Why? Ideas are elusive and can quickly depart as 
readily as they appear. 

• Develop a nose for problems. Listen to complaints and gripes 
from all sources such as the shop, warehouse, and office. Ask the 
methods department, the long-range planners, or the accoun¬ 
tants for comments. Sometimes they may tell you what they 
think! 

• Utilize a checklist approach. Sometimes a structured checklist 
may be in order. Rearrange? Can we interchange component 
parts? Could we use another assembly method? Can we use any 
of the cost reduction techniques from Project X on the new chal¬ 
lenge, which is one-half the size and more cost effective? 

• Vary your daily routines. Do not fall into the common Monday- 
Friday rut. Change the way you walk to the shop; walk through 
the warehouse from a different direction. Observe the number of 
warehouse trucks that are idle. If your company rents warehouse 
trucks to supplement their own trucks, perhaps you should study 
the problem further. As an incentive, consider that one rental 
warehouse truck equates to approximately $750 monthly or 
$9000 yearly. 

• Be confident, enthusiastic, and open-minded. Your willpower 
controls your imagination and is affected by your emotions. 
Build faith in yourself by recording success on selected small 
ideas before you tackle the big ones. 

• Build big ideas from little ones. A well-planned work-order sys¬ 
tem from one department could be a stepping-stone for plant¬ 
wide application. A work measurement approach to reduce ex¬ 
pense in a small operation can often be modified and expanded to 
meet a new challenge. 
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• Beware of self-satisfaction. Harlow H. Curtice, former president 
of General Motors Corporation, credited his company’s success 
to the “inquiring mind” approach to problems. “This point of 
view is never satisfied with things as they are,” he said. “We as¬ 
sume that anything and everything—product, process, method, 
procedure, or human relations—can be improved.” 

• Learn to spot your mistakes. The person who can spot his or her 
mistake, find out why it was made, then correct it, is learning how 
to do thing s differently. This is how new ideas are generated. Do 
not be afraid to make a mistake. If you are always concerned 
about little mistakes, many potential ideas will never be devel¬ 
oped. 

ORGANIZATION OF YOUR APPROACH 

As we approach cost reduction, we must raise certain questions in 
order to evaluate ideas. In order to get started we need answers to lay a 
sound foundation. 

When a new machine or a process is to be replaced, changed, or 
added, some logical questions are: Will it do more in a specified time 
period—per hour, per day? Will it produce a more reliable product? 
What are the quality versus production trade-offs? 

One key question in today’s capital-intensive marketplace is, Can it 
(a new machine, a change in process control) be cost justified? Usually 
this can be determined early in the evaluation of the idea. In this case 
we will equate cost justified to achievement to a specific rate of return 
per dollar invested. As we talk about organizing your approach, let us 
keep an open mind. Sometimes as we look for approaches that lead to 
cost reduction, it maybe necessary to look for special talent in another 
department or another organization, and in some cases it may be pru¬ 
dent to seek the expertise of an “outside consultant.” 


THE CONSULTANT’S ROLE 

An outside consultant can prove to be the proper choice for obtaining 
an overview of your complete operation. Many companies both large 
and small have used consultants to define specific problem areas. The 
consultant is usually free to define the problem, propose changes, and 


HOW TO GET STARTED 47 


define benefits. Also, he or she can remain immune from ! ‘ ny “ J 11 

undercurrents that may arise in the course of the uivcs 'D 
many cases it may be beneficial to have a local engineer mg i< *^ 
an engineer on your payroll, work closely with the consu (.in • 

The choice is up to the decision maker. This person, or I>ci , *' 1 * 
or her supervisor, is aware of either a general or a specific i»' o > < '»> 
that needs to be reviewed. Let us say that the decision has >u.n ni.t 
to conduct a manufacturing facilities overview. The next t|U<‘si ion < > 
be answered is. Who can be assigned to conduct the slut y. 

Several names from your own engineering group are coiisidemi. 
However, since both of your best-qualified engineers arc engaged i n .1 
project that cannot be interrupted in order to complete laciiit ies o vn 
view, the decision is made to use an outside consultant. 

One such outside consultant is Charles H. Olson, F.L., an indus 
trial engineering consultant whose office is in Los Altos, ( alifomi.t. 
He has been active in a wide range of projects for companies in (lie 
Silicon Valley, a geographical area in Santa Clara county that is e<tm 
posed of such progressive companies as Advanced Micro Devis e’., 
Amdahl Corporation, Apple Corporation, Commodore Interna 
tional, Hewlett-Packard, Intel Corporation, and National Semieon 
ductor. This list covers only a select few of high-technology eompan 
ies in the Silicon Valley that are known for their ability to produce a 
quality product at a competitive price. 

Let us examine a facilities overview that was prepared by (’harles 11, 
Olson. His clients were Xynetics and Electroglas, two companies in 
the Silicon Valley. The report is in six parts. 


1.0 INTRODUCTION 

1.1 OBJECTIVE 

To evaluate the present manufacturing facility with respect u> an 
overview of material flow, space utilization, material handling, and 
production equipment. The ultimate objective is to increaseprotha 
tivity, that is, to increase the output with respect to the resour cr. m 
put. 

1.2 METHOD 

The writer spent two days interviewing managers and supervisot*. 
and observing operations. The conclusions presented in this report 
are primarily qualitative. Each item is presented briefly l o provide a 
base for discussion and additional evaluation. 



48 SUCCESSFUL COST REDUCTION PROGRAMS 


2.0 LA YOUT CHANGES 
2.1 ALTERNATIVE ONE 

1. PRIMARY MOVES 

Move the engineering department, document control, and ma¬ 
chine shop and gauge room to the Xynetics Building. 

2. SECOND MOVES 

To engineering area: Production control offices, manufactur¬ 
ing engineering offices, quality assurance 
offices. 

To machine shop: PCB assembly, precision assembly, 1038, 
1024, and 120 assembly, PCB test (de¬ 
pending on proportion of units that flow 
between assembly and test versus the 
number that flow between PCB test and 
systems test), PCB inspection. 

To guage room: Wave solder and PCB cleaning. 

3. THIRD MOVES 

To precision/1038, Receiving (starting from overhead door in 
etc., assembly: stockroom), receiving inspection, stock- 

room receiving. 

To PCB assembly Systems test expansion, subassembly ex- 
and subassembly: pansion, harness and cable test computer 
to subassembly area. 

To receiving inspec- Kit audit, 
tion: 

4. DOCUMENT CONTROL PROBLEM 

A print rile may need to be set up to make available prints-on- 
demand for manufacturing. This would require a delivery system 
to service the rile, to maintain the supply of prints, add new 
prints, replace revised prints, and to supply phone requests for 
special situations. People must be discouraged from going to the 
Xynetics Building to pick up their own prints. The use of a 4 ‘ter¬ 
minal digit” filing system will make servicing the print files eas¬ 
ier and quicker. 

5. BENEFITS 

a. Increased capac- Increases space for all manufacturing 

areas. 

b. Improved flow: Improves the flow within the subassembly 

area from subassembly to systems test and 
from kit audit to subassembly. 

c. Increased office Increases space for production control, 

space: manufacturing engineering, and account¬ 

ing. 
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Figure 4-2. Shop layout and flow. 

d. Improved com- Improves communications opportunities 

munications: among the support functions of produc¬ 

tion control, manufacturing engineering, 
and quality assurance. 

e. Improved envi- Isolates the wave solder machine and 

ronmentalcon- cleaning from the subassembly area; re- 
ditions: moves machine shop fumes from the 

building. 

Refer to Figure 4-2. 

2.2 ALTERNATIVE TWO 

1. PRIMARY MOVES 

Move the engineering department, document control, machine 
shop, gauge room, receiving, receiving inspection, stockroom, 
and kit audit to the Xynetics Building. 

2. SECOND MOVES 

To engineering area: Production control offices, manufactur¬ 
ing engineering offices, quality assurance 
offices. 
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To machine shop: PCB assembly, PCB test (depending on 

the proportion of units that flow between 
assembly and PCB test versus the num¬ 
ber that flow between PCB test and sys¬ 
tems test), PCB inspection. 

To gauge room: Wave solder and PCB cleaning 

3. THIRD MOVES 

To PCB assembly Systems test expansion, subassembly ex- 
and subassembly: pansion, harness and cable test computer 

to subassembly area. 

4. DOCUMENT CONTROL PROBLEM 

A print file may need to be set up to make available prints-on- 
demand for manufacturing. This would require a delivery system 
to service the file to maintain the supply of prints, add new 
prints, replace revised prints, and to supply phone requests for 
special situations. People must be discouraged from going to the 
Xynetics Building to pick up their own prints. The use of a ‘ Ter¬ 
minal digit” filing system will make servicing the print files eas¬ 
ier and quicker. 

5. STOCKROOM SERVICE PROBLEMS 

A stockroom expediter” may be needed to deliver parts to the 
manufacturing building to fill shortages or to replace spoilages. 
The expediter would respond to phone requests. People, expedi¬ 
ters in particular, must be discouraged from going to the Xyne¬ 
tics Building to pick up their own parts. 

6. BENEFITS 


a. Increased capac¬ 
ity: 

b. Improved flow: 

c. Increased office 

space: 

d. Improved com¬ 
munications: 


e. Improved envi¬ 
ronmental con¬ 
ditions: 


Increases space for all manufacturing 
areas by at least 50 percent. 

Improves the flow within the subassembly 
area and from subassembly to systems 
test. 

Increases space for production control, 
manufacturing engineering, and account¬ 
ing. 

Improves communications opportunities 
among the support functions of produc- 
tion control, manufacturing engineering, 
and quality assurance. 

Isolates the wave solder machine and 
cleaning from the subassembly area; re¬ 
moves machine shop fumes from the 
building. 
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f. Improved mate- Consolidates manufacturing stockrooms 
rial control: for both Electroglas and Xynetics prod¬ 

ucts. 

2.3 LAYOUT PRINCIPLES 

1. As the volume increases, product flow consideration of the lay¬ 
out becomes more important. 

2. In a long, narrow room, best use of space usually is obtained by 
setting benches and test stations so that they run the length of the 
room. 

3. Optimize the layout by providing for the ideal ratios of subas¬ 
sembly to test stations to final assembly work places and main¬ 
taining the ratios as the volume of output grows. 

4. Provide adequate in-process storage space. 

5. Keep aisles clear for free movement of people and products. 

6. It is all right to have vacant spaces within the layout. These 
spaces will be used for future expansion without rearranging ex¬ 
isting operations. 

7. Provide for storage and control of tooling, assembly fixtures, 
test equipment, test cables, etc. 

8. Proper planning prevents poor performance. 

2.4 MOVE STRATEGY 

1. Develop a strategic long-range plan for facilities use. 

2. Develop space standards for each production area. 

3. Allocate space to each area (production and support) based on 
the requirements at plant capacity. Prepare a block layout. 

4. Develop a strategy for the sequence of moves. 

5. Prepare detailed layouts for each area following the sequence of 
moves. 

6. Prepare each area as it becomes vacant. Then move the new oc¬ 
cupant into the area over a weekend. This strategy minimizes dis¬ 
ruption to production, but it spreads the move and rearrange¬ 
ments over a long period of time. 

3.0 MATERIAL HANDLING 
3.1 CART SYSTEM 

Use a cart system for transporting kits to production and for mov¬ 
ing subassemblies through the production sequence. 

1. SPECIFICATIONS 

Use the shelf carts with wire shelves. They are lightweight, ma¬ 
neuverable, and easy to maintain. The wire shelves do not collect 
garbage like solid shelves tend to do. Either the 18" x 36" or 
24" x 36" size would be suitable. 
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2. BENEFITS 

The primary benefit is to eliminate handling of parts and assem¬ 
blies: 

Area Handling Operation Eliminated 


Kit audit 

Production 

Production 

Production 

Production 


Unload incoming kits from stock carts to 
shelves (by stockroom personnel). 

Unload kits from stock carts to staging shelves 
(by stockroom personnel). 

Load carts from staging shelves to move kits to 
work station (by assembler). 

Unload kits to storage shelves at the work sta¬ 
tion (by assembler). 

Unload assemblies to storage shelves at test or 
final assembly (by assembler or test techni¬ 
cian). 


3. HAZARDS 

a. Providing an inadequate number of carts. Hoarding or hid¬ 
ing of carts may occur. People will spend time looking for 
empty carts. 

b. Getting empty carts back to the stockroom for loading kits 
will require time by the stockroom personnel. 

3.2 GRAVITY FLOWRACKS 

Utilize gravity flowracks between receiving and receiving inspection 
for items requiring inspection. 

1. SPECIFICATIONS 

A single section of gravity flowrack with three or four shelves 
should be adequate to hold the items for inspection. Space 
should be allowed for a second section to be added later. The 
rack is about 8 feet wide by 6 feet deep. 

2. BENEFITS 

a. Lines up items for first-in, first-out inspection of items. 

b. Keeps work load visible to people in receiving inspection- 
motivating factor. 

c. Items can be located quickly when expediting is required. 

d. One area of the rack can be designated as the “hot shelf.” 

3.3 DRIVERLESS VEHICLES 

Install a wire-guided, driverless vehicle system between theElectro- 
glas Building and the Xynetics Building for transporting parts, ma¬ 
terials, and products between the two buildings . 

1. SPECIFICATIONS 

One system is the Electote manufactured by Raymond Corpora- 
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tion. A loading and unloading station would be required at each 

building. Several trailers can be pulled by the tractor unit. 

2. BENEFITS 

a. Eliminates a forklift driver to haul materials, parts, and 
products between the two buildings. 

b. Batches items being hauled between the two buildings. 

3. HAZARDS 

a. The system is vulnerable to parking lot traffic. 

b. The system is limited to a fixed path. 

c. Items being hauled may be exposed to inclement weather for 
a longer period of time than with conventional handling 
equipment. 

4. ALTERNATE APPROACH 

Use the ‘ ‘elephant train” approach with a forklift for the tractor 

unit. 

3.4 BUILD QUANTITY 

Establish a *‘build quantity 9 'as a convenient quantity for counting, 

issuing, and building assemblies. Use a quantity such as 10 or 20 

units. 

1. PROCEDURE 

a. Bag the build quantity as early in the flow as possible when 
counted at receiving for parts not being inspected, at receiv¬ 
ing inspection, or at stockroom receiving. 

b. Tape or staple bags closed. Ziplock bags may be used. 

c. Label bags. Use peelable labels so bags can be reused, partic¬ 
ularly when using ziplock bags. 

d. Stock a few loose parts to replace spoilage, to cover occa¬ 
sional shortages, or to issue for low-volume products when 
the issue quantity is less than the build quantity. 

2. BENEFITS 

a. Reduces counting and handling time when stocking, kitting, 
cycle counting, kit auditing, and assembler is setting up. 

b. Breaks down the production lot size into smaller lots so that 
the assembler feels he or she has accomplished something 
more frequently. (How do you get a whale off the beach? 
Piece by piece.) Provides motivation. 

3.5 KIT SIZE 

Is the present kit size too big? 

1. CONSIDERATIONS 

a. Is the kit size established for the convenience of production 
or for the stockroom? 

b. Would a smaller kit issued more frequently smooth out the 
flow through production? 
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c. What is the impact of kit size on space utilization? 

d. Should some assemblies be decoupled from a “system Dull”? 
PCBs for example? 

4.0 STOCKROOM ORGANIZATION 
4.1 STOCK ORGANIZATION 

1. PART NUMBER SEQUENCE 

The most common method for organizing stock is by part num¬ 
ber sequence. This is the simplest method and the easiest to learn 
by people in the stockroom. This method generally takes the 
longest time for order filling 

2. USAGE 


Parts are classified by usage. A, B, or C. A’s are stocked in one 
area, B’s in a second area, and C’s in a third area. This method is 
applicable in a manufacturing environment with a wide variety 
of products that have a large number of common parts 

3. PRODUCT 

Parts are stocked by product with each product located in a des¬ 
ignated area in the stockroom. This method is applicable where 
there are several products that have few common parts. Order 
filling time is minimized because the parts are ‘ ‘prekitted ’ ’ on the 
stockroom shelves. 

4. ASSEMBLY 

Parts are stocked by assembly with each assembly located in a 
designated area in the stockroom. Basically, this is a modifica¬ 
tion of the “product” stocking method. This method is applica¬ 
ble where there are products that have common assemblies 
Common parts can be stocked together for assemblies that are 
similar. Order filling time is minimized because the parts are 
prekitted in the stockroom shelves. 

A successful stockroom operation means delivering the right 
parts to the right place at the right time. This is a corollary of the 
success formula: 

„ , „„ Success = Quality Service + On Time + At Least Cost 
4.2 STORAGE SYSTEMS 

The most common storage system in a stockroom is steel shelving. 
This system however, usually results in the lowest utilization of 
space. Its advantages are that it is least costly, quickest to set up, 
and quickest to organize. 

1 5or05/A 8e SySt6mS that UtUiZe SpaCC better but cost m ore: 

A rotobin occupies a 3-foot square of space. Each shelf has the 
equivalent of 10 feet of linear shelving wrapped around in a cir- 
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cle. Rotobins occupy 20-30 percent less floor space than conven¬ 
tional shelving. 

2. MOVABLE AISLE SHELVING SYSTEMS 

Shelf units are set on tracks and are rolled apart to gain access be¬ 
tween two units. The units are suitable for storing “C-usage” 
parts, large parts that do not fit into the main stockroom, pack¬ 
aging materials, and records files. 

3. CAROUSEL STORAGE SYSTEMS 

Carousel systems bring the parts to the person for order filling 
and bring the shelf to the person for stocking. The system is set 
up for random access. It is suitable for “A-usage” parts in a 
high-volume environment. Since it is a computerized and sophis¬ 
ticated system, it is a relatively expensive investment. 

4. ELECTROFILE—VERTICAL 

The electrofile is a mechanical file designed originally for records 
storage. It is suitable for storing precious metals and small, high- 
value items because it can be locked. It has a footprint of approx¬ 
imately 8 feet wide by 3 feet deep. 

5.0 AREAS TO UPGRADE 

5.1 PRINTED CIRCUIT BOARD ASSEMBLY 

Upgrade assembly and processing equipment . 

1. ASSEMBLY BENCHES 

Equipment is available that makes it possible to assemble more 
than one or two PCBs at a time. 

a. Turntable: a custom-built bench with a round top 4 feet in di¬ 
ameter. Eight to ten holders can be mounted on the perime¬ 
ter. The operator rotates the table as he or she assembles com¬ 
ponents into the boards. 

b. Ferris wheel: a custom-built board holder that rotates verti¬ 
cally. The operator rotates the wheel as he or she assembles 
components into the boards. 

c. Assembly frame: a commercially available fixture that holds 
a batch of boards for the operator. The bottom row of boards 
sits in a “U” channel. An “H” channel clamps down on the 
top edge of the boards and holds the bottom of the second 
row of boards above the first. A “U” channel across the top 
holds down the top row of boards. 

2. WAVE SOLDERING 

It was mentioned that the wave soldering machine was inade¬ 
quate. Considerations include handling component leads and ca¬ 
pacity, physically, to handle the larger “mother*’ boards pres¬ 
ently being designed. 
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3. AUXILIARY EQUIPMENT 

Equipment is available for preforming and trimming component 
leads. 

5.2 SUBASSEMBLY AREA 

Design simple holding fixtures for subassemblies. 

One operation observed by the writer that appeared awkward to 
perform was the assembly of harness ends to connectors. A simple 
assembly fixture could be designed to hold both the harness and the 
connector to make assembly easier. 

Many other methods-improvement opportunities are likely to ex¬ 
ist in the subassembly area. 

5.3 XYNETICS TEST 

Enclose Xynetics test to provide an atmosphere free from shop 
fumes and dust. 

A cleaner environment for the test area may reduce test times for 
both the Xynetics X-Y plotters and the Electroglas X-Y Miniposi- 
tion plattens and motors. The present area is open to the fabrication 
and assembly of the X-Y plotters. This is a quality assurance prob- 

e requires more investigation if it has not been done to date 

5.4 TEST AND QUALITY ASSURANCE 

Systems test and quality assurance appear to be bottleneck areas 
The area was laid out on the principle: “Keep the area small so 
that the product has to keep moving through.” To the writer this is 
suboptimization” that says in other words: “To increase product 

flow through an area, create bottlenecks/’ 

The area needs to be optimized: 

a. Provide space for growth. 

b. Provide space for technicians and engineers to work around 
the systems. 

c. Provide space for storage of test fixtures, cables, subassem¬ 
blies, etc. 

d. Provide space for bum-in. 

e ‘ Motivate technicians to follow housekeeping practices 
6.0 PRODUCTIVITY MEASUREMENT ® P 

6.1 BENEFITS 

WTien productivity and performance measurements are introduced 
mto an operation for the first time on a regular, formal basis, a per- 
formanee increase of at least 20 percent can be expected within six 

This phenomenon occurs in nearly 100 percent of the organiza- 
^“P erfo ™ance measurements are implemented. It is this 
secret that many major consulting firms use to guarantee 
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improvements of from 10 percent to 25 percent and on which they 
justify some big fees. 

The impact is that manufacturing capacity can be increased by 20 
percent using the present staff and facility, everything else remain¬ 
ing constant. 

Productivity and performance measurements can be imple¬ 
mented using production and payroll information available. Engi¬ 
neered time standards do not need to be developed but may be a re¬ 
finement to the measurement system one or two years hence. An 
effective system can be set up using the historical information pres¬ 
ently available. 

Definitions: 


^ . . Output Units 

Productivity =- 

Resources Input 

^ „ Target Time to Produce Output 

Performance =- 

Actual Time 

6.2 A SUMMARY BY THE AMERICAN PRODUCTIVITY 
CENTER 

The measurement of productivity is essential to both understanding 
and improving productivity. Through measurement, an organiza¬ 
tion can determine its level of productivity, analyze its strengths and 
weaknesses in terms of productivity performance, and evaluate 
trends and progress toward improving productivity. 

Despite this importance, techniques for measuring productivity 
are generally poor and widely misunderstood, particularly at the 
company and plant levels. Labor productivity statistics are pub¬ 
lished regularly by the Bureau of Labor Statistics (BLS) for various 
industries and sectors of the U.S. economy in the form of “output 
per employee-hour” or “output per employee.” The Department of 
Commerce publishes related microeconomic statistics such as GNP 
per capita. No measures, however, that include all factors of pro¬ 
duction are published by the government, and it has not recently 
computed company or plant productivity data. Several private stud¬ 
ies, published irregularly, have been the only efforts made in this 
area. 

“Total productivity” is defined as a measure of the efficiency 
with which the quantities of all factors of production (Inputs) are 
utilized to produce the quantities of an organization’s total prod¬ 
ucts and services (outputs). Therefore, it is the ratio of total outputs 
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divided by total inputs. A family of “partial productivity” mea¬ 
sures can also be developed by establishing ratios of total outputs to 
one or more input categories, such as output/labor, out¬ 
put/materials, and output/capital. A third type of productivity 
measure is ‘ ‘value-added productivity” in which the output less raw 
materials is related to part or all of the other inputs. These defini¬ 
tions can be expressed in equation form as: 

Total Productivity = l otal ° ut P ut 
Total Input 


__ Total Output __ 

Labor + Materials + Energy + Capital 

Partial Productivities = P utput ’ Q- u - tput » ■ Qut P ut » etc. 

Labor Materials Capital 

Value-Added Productivity =- Total Output - Raw Materials 

Labor + Materials + Energy + Capital 

The above definitions are stated intentionally in terms of inputs 
and outputs as opposed to financial purchases and sales. Productiv¬ 
ity is a measure of the efficiency of the process by which factors of 
production are converted into final products and services. Conse¬ 
quently, raw-material and finished-goods inventory changes and fi¬ 
nancial transactions that take place outside the conversion process 
are not included in the productivity calculations. 

All productivity measures are ratios of output quantities to input 
quantities. Some partial productivity ratios can easily be stated in 
quantitative terms: tons per man-hour or units per BTU. However, 
in other parhals and in total productivity, unlike quantities must be 
combined: tons and gallons of products; employee-hours, pounds, 
BTUs, etc., of inputs. This problem is resolved by using a set of 
weights, representative of the relative importance of the various 
items, to combine unlike quantities. Base-period prices are the rec¬ 
ommended weights to be used for total productivity calculations, al¬ 
though other weighting systems such as “man-hour equivalents” 
are frequently used. By summing of the current quantities multi¬ 
plied by their respective weights, and dividing by the sum of the 
base-penod quantities multiplied by the same weights, the relative 
change in quantities from the base period to the current period is 
determined. This calculation is performed separately for the out¬ 
puts and the inputs. The output/input ratio of these results is the 
relative change in productivity from the base of the current period. 
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When base-period prices are used as the weighting system, the 
product of the current quantity times the base price yields the de¬ 
flated value (in base-period dollars) of the current quantity. In situ¬ 
ations where relevant quantity and unit price data are not available 
(such as capital costs), the same results can be obtained by deflating 
the current value by an appropriate price index. While individual 
company or plant price indexes are preferable, the detailed price in¬ 
dexes published by the BLS can also be used for this purpose. 

It is assumed in price weighting quantities that the relative prices 
reflect relative quality. Whenever price does not properly reflect 
quality (such as today’s controlled energy prices) or when quality 
changes occur between the base and current periods, appropriate 
quality adjustments must be made to avoid distorting the productiv¬ 
ity ratio. 

A model for measuring total and partial productivities, based on 
the above principles, has been developed by the American Produc¬ 
tivity Center. In its present form, the model is primarily applicable 
to company and plant level measurement for manufacturing indus¬ 
tries where the outputs are physical products. Productivity measure¬ 
ment in service industries and in the administrative and support 
departments of manufacturing businesses involves the difficult 
problem of defining and quantifying the service output. Also, in ad¬ 
dition to efficiency measurement, the importance of output effec¬ 
tiveness (e.g., of the services performed) must be more actively con¬ 
sidered for service and administrative functions. 

The very process of measuring and analyzing productivity results 
creates an important awareness and concern for company produc¬ 
tivity improvement, which in turn favorably affects the ultimate 
objective: bottom-line profit improvement. Each company must de¬ 
termine for its particular business the type and extent of productiv¬ 
ity measurement which provides the necessary degree of detail and 
accuracy to achieve productivity improvement results. Regardless 
which measurement techniques are determined best for a particular 
situation, productivity measurement is an important and necessary 
element of a comprehensive productivity improvement program. 

PROBLEM IDENTIFICATION 

An effective cost reduction program is built on a foundation of prob¬ 
lem identification, a clear statement of the problem, a proposed state¬ 
ment of change, and selling of the idea to management. See Figure 
4-3. 
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Is there a problem (worth solving)? 

How do you know you have a problem ? 

□ What do you observe that indicates there is a problem» 

Dr^S S K^f* ar t' 9h ’ sh °P efficiency is (town, ' 

isstsis 1 »***■ '“‘■K 

How will you know when the problem is solved ? 

□ How will things look different... reduced cost 

improved qualify? 9 

O What numbers will increase or decrease... rejects, 

increased production? 

Wfiaf ore the "stakes’ involved ? 

O How will the solution of this problem affect the auantitv 

^vice’S^er^^ 0 ^ 0 "*' 051 ° f the P roduct or * 

D SSL’S! SS ,owest 25% 

How long has this been a problem...short term or long range? 

How general a problem is if? 

Q Where does it occur ...shop or warehouse? 

□ When does it occur... random or sequence? 

O How frequently does if occur... daily or weekly? 

O Does it not occur in all locations... if so why? 

Figure 4-3. Problem identification. 


, * fter J“ pr “ blera has S'® identified you must decide if it is a prob- 

^ T 5 may * PrKent: can hcjnt 

Se“^ K “ ““ deVdOPm “‘ ° f a « -"Cion case. 

idi°?oTv 0 ^Tl‘f *T“ ttat tOUEhest to seU your 

reduction r f *. T ° ^ 8 home mn ’ or conclude a successful cost 

bloctathitt weallhav^'n f* ^ idKt past t 1 ' ever -Ptesent mental 
to hf,,™ ^ h “ ve - V 111 ^ you act on your ideas, nothing is going 

CoS the ■**' Wh ° “t*- ac * on th<: ideas avaflable. 

consider the facibties overview that dealt with material flow soace 

m^ “f Ptoductiou equipment. Mate a 

mental list of some possible cost reductions that could be developed 
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Organizing For Cost Reduction 


Small businesses outnumber large ones in every country of the free 
world. Therefore it is important to be aware that the application of 
cost reduction techniques can be applied in both large and small 
organizations. The results of a successful program can be measured in 
any business or service environment, although a smaller organization 
can usually be equated to a simpler set of operating guidelines. 

In general, a successful cost reduction program will entail the 
following elements: 

1. Management involvement—this is essential for all employees to 
know that management is open to change. 

2. A defined organization—the leaders in the cost reduction effort 
need to be identified with the roles they perform. 

3. A definition of cost reduction—a definition of what is and is not 
to be considered “fair game” in the quest for cost reduction. 

4. Goal setting—employees need to be aware that goals have been 
set. One organization may choose to establish as a goal a reduc¬ 
tion of $100,000 in overhead expense. Another organization 
may establish 4 percent of forecasted production as a goal. 

5. A measurement system—most cost reduction systems will be 
concerned with first-year savings and also a projection for five 
years. In some industry segments the five-year data may not be 
relevant. 

6. Employee participation—this is a key element in any ongoing 
program. Management must develop new and innovative ways 
to focus interest on the program. 

7. Program evaluation—this can be accomplished in a number of 
different ways. A monthly status report can be a timely feedback 
device. 
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The seven elements of organization can be designed 
of any size company or organization. 


to suit the needs 


THE PUZZLE 


An ongoing cost reduction program is essential to improving produc- 

Pr ° dUCtivity can usuaUy be linked to profitability in 
J of busmess enterprise. Such a program seeks to reduce 
overall product cost. This can be achieved by a systematic evaluation 
of requirements that impact on the end product. Significant cost 

d^v onerau-r eommonsense apphcations in 

CQ - y Abo » ma -> or umque innovations will lead to large 

savings when identified, developed, and installed. See Figure 5-1. 

# the ,? bjeCtives and responsibilities of cost reduc- 
. his can usually be accomplished in a written instruction for 

use at one or more company locations. 

* 3Dd f r ? cedures that meet the needs of your opera- 
C3n mdude f0nns that document the basic idea and 

dea development, and a summary form that includes the final ac- 
oon taicen. 

‘ ^„ ,eChn !, qUK such 35 Value <““&*. simplification, 
and cost avoidance; use the approach that fits your needs. Record 



Figure 5-1. The productivity puzzle. 
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your progress daily. Good notes are essential in conducting a cost 
reduction case. Cover each action you take in such a manner that 
it can be used as documentation at a future date. 

• Develop the habit of looking for improvements. Ask: Is it being 
done the best way? Is it necessary? See Figure 5-2. 


---- PATE12/16/S0 

I. PRESENT METHOD 

CONTRACT WAREHOUSE SPACE IS UTILIZED IN A COMMERCIAL FACILITY TO 
STORE CERTAIN TYPES OF SHORT AND LONG TERM MATERIAL. CHARGES ARE 
BASE) ON A ONE TIME IN AND OUT FEE PLUS A MONTHLY CHARGE BASED ON 
WEIGHT. SPECIAL TRUCKING IS REQUIRED FOR PICK UP AND DELIVERY. 


2. I PROPOSE THAT 

A COMPLETE INVENTORY BE TAKEN TO DETERMINE IF CERTAIN ITEMS CAN BE 
JUNKED. ALSO, THAT THE ITEMS REMAINING TO BE STORED SHOULD BE 
STORED IN LEASED SPACE. THIS SPACE SHOULD BE NEAR THE SERVICE 
CENTER SO THAT RECALL TIME CAN BE FAST AND TRANSPORT CHARGES 
MINIMAL. 


3 ' UJS ESTIMATED THAT SAVINGS WILL BE REALIZED IN THE 

FOLLOWING AREAS: 

A MONTHLY BILLING CHARGES FOR STORED MATERIAL 

b. REDUCED TRANSPORTATION CHARGES 

c. 


StGNE D_JL.A. PRTNFR DEPT. 890130 tpi XWffi 

address REGIONAL CENTER 


WITNESSED a UNDERSTOOD BY_ g p __ 

ATTACHMENTS: _YES _ X NO 

_ SHEET I OF 1 SHEETS 


Figure 5-2. Cost reduction proposal. 
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CASE NO. 411,079 

ISSUE NO. _J_ 

PAGE JL OF JL PAGES 


KEY WORD INDEX 

1 REDUCE _ 

2 WHSE. STORAGE 

3 COST _ 


LOCATION PACIFIC REGION (NCNSQ _ 

ORGANIZATION NO. 22PC82013Q _ 

PROBABLE COMPLETION DATA 9/81 _ 

CLASSIFICATION 

K COST REDUCTION □ DEFINITE ROUTINE 
C OTHER DEVELOPMENT □ GENERAL ROUTINE 

ASSOC. PLANT AUTH. NO_ 

DATE APPVD. BY C.R. COMM_ 

RATE OF RETURN_ 

MAKE VS BUY APPROVAI_ 

Figure 5-3. Investigation case authorization. 


• Secure management endorsements on all cost reduction efforts. 
This can usually be done with a brief discussion between you and 
your supervisor. A memo should be written to cover the who, 
what, where, when, how, and why. This is essential before the 
formal paperwork and approvals are secured. See Figure 5-3. 

THINK COST REDUCTION 

Increased productivity through cost reduction has become headline 
news. Leaders from government as well as buisness have cited the 
poor performance of the United States in productivity improvement 
in the last decade. However, reading between the lines, it is clear that 
many of these leaders are not too sure exactly what they are deploring. 
Productivity is a widely misunderstood concept. It is related to vir¬ 
tually every other economic concept in one way or another, but most 
of the standard economic solutions do not directly address productiv¬ 
ity. 

Improvement in productivity through cost reduction can mean in¬ 
creased profits, higher overall wages, more jobs, and a generally 
higher standard of living. Productivity improvements benefit all 
segments of our economy: labor, management, consumers, and gov¬ 
ernment. However, there are many problems associated with produc¬ 
tivity that are effectively blocking progress. Our basic growth rate is 


SCOPE AND OBJECT 

THIS CASE DEALS WITH THE REMOVAL OF MATERIAL 
NOW STORED AT THE CHIPMAN WAREHOUSE IN 
SAN LEANDRO. THE MATERIAL WILL BE 
INCORPORATED INTO THE PROPOSED PLUG-IN 
POOL CONSOLIDATION IN SAN LEANDRO 


TITLE IBRIEF DESCRIPTION! 

REDUCE WAREHOUSE STORAGE COST BY CHANGING 
STORAGE MODE. 
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slowing down as the population growth changes, foreign competitors 
are making inroads resulting from lower labor costs, our production 
costs are increasing due to continual inflation, government regula¬ 
tions are increasing in areas such as safety, and there is a general lack 
of understanding about productivity. 

Remember that we are considering cost reduction in light of com¬ 
paring what it costs the old way with what it would cost to introduce 
the new way. See Figures 5-4 and 5-5. 

411,079 


DEVELOPMENT EXPENSE : 


ENGINEER'S SALARY: $4,100 

ESTIMATED COST AND SAVINGS : 

A. PRFSFNT OPERATION 

THE CHIPMAN WAREHOUSE IN SAN LEANDRO IS USED FOR OVERFLOW 
MATERIAL THAT CANNOT BE CONTAINED IN THE PRESENT WAREHOUSE 
AT THE NCNSC. 


BILLING TO THE SERVICE CENTER IS BASED ON A WEIGHT BASIS OF 
MATERIAL STORED AT CHIPMAN. WEIGHT OF MATERIAL STORED IN 1980 
VARIED FROM A HIGH OF APPROXIMATELY 8.0 MILLION POUNDS, AND 
A LOW OF 3.5 MILLION POUNDS. 

CHARGES ARE BASED ON A ONE TIME CHARGE OF $1.06 PER 100 POUNDS 
FOR AN IN-OUT CHARGE, PLUS A CHARGE OF $.42 PER 100 FOR THE 
REMAINING MONTHS. THE OTHER COST FACTOR IS TRANSPORTATION 
CHARGES TO AND FROM THE CHIPMAN WAREHOUSE. 

ESTIMATED CHARGES OF THE PRESENT METHOD ARE ESTIMATED AS FOLLOWS: 
STORAGE CHARGES - $289,000 

EST. TRANSPORTATION -_35,000- 

$324,000 


B. PROPOSED METHOD 

AN ESTIMATED NUMBER OF SELECTED PALLETS (3365) COULD BE REMOVED 
FROM THE CHIPMAN WAREHOUSE. THESE PALLETS CAN BE STORED IN THE 
BACK OF THE CONSOLIDATED PLUG-IN POOL OPERATION IN APPROXI¬ 
MATELY 30,000 SQ. FT. 

Figure 5—4. Developuisnt factors. 
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411,079 


B. PROPOSED METHOD: (CONT'D) 

a) 3365 PALLETS X TURN OVER 4 TIMES PER YEAR 

IN-OUT CHARGE OF $1.06 PER PALLET/100 LBS. AND STORAGE CHARGE 
OF $.42/100 LBS. PER MONTH. 

3365 X ($1.06 X 700 LB) + #($.42 X 700) 

3365 X (7.42 + $8.82) = $54,647 

b) TURNOVER 4 TIMES PER YEAR 
$218,588 = $54,647 X 4 TIME/YR 

ITEMS (a 8 b) ARE AN ENGINEERING COST ESTIMATE OF THE MATERIAL 
BEING STORED AT THE CHIPHAN WAREHOUSE. 

c) COST ESTIMATE TO STORE THE SAME MATERIAL AT THE NEW PLUG-IN 
POOL IN SAN LEANDRO (YEARLY ESTIMATE) 

1) SPACE COST 30,000 SQ. FT. AT $3.00 = $ 90,000 

2) TRUCK RENTAL $750 MO. = 9,000 

3) LABOR - WAREHOUSE PERSON = 25.000 

$124,000 

d) SAVINGS 1ST YEAR 

$94,588 = $218,488 - $124,000 
(B) (0 

FIVE YEAR SAVINGS PROJECTION : 

YEAR 1 $ 94,588 

YEAR 2 102,155 

YEAR 3 110,327 

YEAR 4 119,153 

YEAR 5 128.605 

$554,908 - 5 = $110,981 
YEAR 2 - 5 BASED ON AN 82 INCREASE PER YEAR 

NOTE TRANSPORTATION CHARGES ARE ASSUMED TO BE THE SAME AS EXISTING. 
Figure 5-5. Methods versus savings. 


One way of making this comparison is to consider two factors: (1) 
the cost of putting the new method into effect and (2) the annual sav¬ 
ings that would be realized if the new method were already in effect. If 
these two factors are known, a simple evaluation can be made of 
whether the idea is worthwhile 
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Costs for putting an idea into effect can be divided into major 
categories as follows (see Figure 5-6): 

1. Development expense: Development expense includes the in¬ 
vestigating engineer’s salary for time spent in the development 


ESTIMATED COST AND SAVINGS DATA 


1. DEVELOPMENT EXPENSE 

(A) engineer’s SALARY LOADED 

(B) EXPERIMENTAL SHOP WORK 

(C) EXPERIMENTAL PLANT OR 
DEVELOPMENT FACILITIES 

2. ASSOCIATED EXP. TO BE INCURRED 
AS A RESULT OF THIS CASE 

(A) MOVES AND REARRANGEMENTS 

(B) REMODELING PLANT 

(C) EXPENSE TOOLS AND SUPPLIES 

(D) ENGRG. SERVICES 

(E) SERVICES, OTHER THAN ENGRG. 


5. NEW PLANT REQUIRED AS A RESULT OF 
THIS CASE (EXCLUDING ITEM I (C)) 

(A) LAND, BLDGS., LAND IMPRV., 
MACH, ft TRANSP. EQUIP. 

(INCL. DESIGN) 


(B) SMALL TOOLS 

(C) FURN. AND FIXT. 


4 . TOTAL EXPENDITURES (ITEMS 1,2 S 5) 


$ 4,100 
0 


$ 2,000 


%-QSQ- 


TOTAL $11,000 


jjfflum. 


total nnrt 


.$175400- 


$ A,100 


5. ANNUAL SAVINGS BASED ON 

(A) 5 YEAR AVERAGE $119 >981 

(B) CURRENT LEVEL* $ 94 j 588. 

COST ESTIMATE NO. _1_ 

APPROVED BY:_ 


DATE 


12/80 


ORG. NO. . 


ft 12 MONTHS SUBSEQUENT TO THE DATE SAVINGS ARE MADE EFFECTIVE 


LAND. BLDGS., LAND 
IMPRV. MACH. & 
TRANSR EQUIP. 


SMALL TOOLS 
FURN. S FIXT. 


6. PLANT TO BE REPLACED 

(A) COST 

(B) COST OF DISPOSAL 

(C) SALVAGE VALUE 

APPROVALS: 

PRELIMINARY_ 


FINAL _ DATE __ 

Figure 5-6. Estimated cost and savings data. 
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of the case. It also includes the building or acquiring of ex¬ 
perimental facilities for trying out or determining the feasibility 
of the proposed method. Every case will require expenditures in 
this category. 

2. Associated expense: This may include expense tools, supplies, 
and services other than engineering. It also might include the 
changing or modification of existing facilities. Some cost reduc¬ 
tion cases will require expenditures in this area. 

3. New plant (facilities): This is the cost of new land, buildings, 
machinery, furniture, and small tools. A smaller number of 
cases you may be involved with will require funds in this 
category. 

The objective of any cost reduction program is to produce savings 
by a change in methods, procedures, or material, or a physical change 
in design of the end product. You may find other applications in the 
work assignment you deal with daily. The name of the game is develop 
an idea that solves a problem, define the changes that are to be made, 
make the changes, complete the documentation, and close the case 
with a specified amount of savings. Usually savings are expressed as 
annual savings—for the first year through the fifth year. Also, it may 
be desirable to state a five-year average which may include a factor for 
inflation. 

A PROGRAM REVIEW 

Beech Aircraft Corporation of Wichita, Kansas, has always been in¬ 
terested in reducing costs. They had learned through previous ex¬ 
periences that there are no miracle solutions to the total productivity 
problem. However, the year 1975 was a turning point in their cost 
reduction/productivity improvement program. It has often been said 
that necessity is the mother of invention. No doubt you have heard 
this many times before. 

Real progress in their quest for cost reduction can be traced to con¬ 
tract negotiations between the union and the aircraft company. It was 
in these meetings that the company shared their concerns regarding 
declining productivity with the union. As in many related discussions 
between the union and the company, the union was quick to point out 
that it appeared that ideas from the shop floor were not really wanted. 

After the dust had settled both parties were in agreement that a joint 
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endorsement of the cost reduction program was essential for a suc¬ 
cessful program. 

Program guidelines were designed in 1975 and are still in use today. 
The program is structured on the concept that input ideas from each 
employee are required in order to keep the program moving forward. 

• All new employees are provided a one-hour orientation about the 
program. The new employees can bring fresh ideas to the job. 
The orientation provides insight on how to handle processing of 
the idea. 

• A full-time productivity council staff, with a manager, ad¬ 
ministers the program. 

• A resource panel member is available in each division of the com¬ 
pany to answer questions and provide guidance. 

• Timeliness is recognized as a very important ingredient. Prompt 
feedback on ideas is provided. 

• The program is open to all employees in all departments and all 
job classifications. 

• Joint support of management and labor is essential to the suc¬ 
cessful operation of the program. 

The Flow of Ideas 

To be effective the program must process new ideas on a daily basis. 
When an idea is being developed an employee does not have to look 
for help. Productivity council representatives are always available to 
assist. The representatives are elected by their fellow workers for a 
one-year term. This is in addition to the employees’ normal job assign¬ 
ment. As a general rule there is one representative for approximately 
30 employees. 

The representative is available to assist every employee in develop¬ 
ing the idea, filling out the required paperwork, and processing the 
idea. After the idea has been presented in the initial form, a council 
evaluator meets with the employee and leaves a typed copy of the 
paperwork involved. This transaction provides the employee with 
something tangible. It also reflects that the company is interested in 
listening to new ideas. 

Within one week after the idea is submitted, the proposal is re¬ 
viewed by the council representative, council evaluator, and depart¬ 
mental supervisor. In the evaluation three questions are asked. 
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• Is the idea practical? 

• Can the idea contribute to increased productivity? 

• Does the idea have a 50-percent chance of adoption and use? 

All proposals that pass the initial screening entitle the suggestor to a 
$10 early recognition award. This action informs the employee that 
the idea has been reviewed and has been judged to have merit. About 
60 percent of all ideas submitted receive the $10 award. Feedback is 
provided on all ideas even if they cannot be implemented. Items that 
are evaluated and placed into operation are eligible for additional 
awards. Additional payments up to $100 can be authorized by the 
council’s recognition committee. All awards are reviewed twice a year 
for employees who have previously earned $60-$100. Additional 
awards ranging from $ 100 to $ 1000 may be awarded based on the final 
idea evaluation. 

Recognition extends beyond the cash awards. Other forms of saying 
thanks include informal dinners for council representatives. 

Is the Program a Success? 

If the input of ideas is a measure of success, the program is a suc¬ 
cess. The productivity council has presented over $1.0 milli on in 
awards over a 5 Vi -year period. The acceptance rate of ideas is approx¬ 
imately 40 percent. A total of21,800 ideas have been accepted and im¬ 
plemented. Bottom-line dollar savings are a measure of success. There 
are other items that must also be evaluated—better co mmuni cation 
between labor and management, improvement in morale, increased 
job satisfaction. While they cannot be measured directly, they are im¬ 
portant in the overall picture. 1 2 

ATTRIBUTES OF A SUCCESSFUL PROGRAM 

A weE-defined cost reduction program wiH have the foUowing objec¬ 
tives: 

1. To stimulate and coordinate cost reduction and development in 
the organization. 

2. To provide a medium for exchange of new ideas and methods. 
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3. To minimize duplication of cost reduction and development 
work. 

4. To provide recognition by management for specific accomplish¬ 
ments. 

5. To evaluate the effectiveness of cost reduction effort. 

A successful cost reduction program is a means of publicizing an idea 
and giving official recognition to those who exert the effort to bring 
their ideas to fruition. Often an idea is hard to formulate. At times it is 
hard to express in words. Sometimes it is based on untested assump¬ 
tions. The cost reduction program is designed to help you overcome 
these and other difficulties. The first precept of the program is, “Get 
your idea on paper.” To do this a universal form has been furnished 
to help you clarify your idea. It is programmed to help you answer 
these questions (see Figure 5-2): 

1. What is your idea all about? This is simply to identify in other 
peoples’ minds the general nature of what you are talking about, 
whether it is a new routine or the modification of an existing one. 

2. What is the scope of your idea? Is it a change that applies to only 
one specific problem? In other words, how big is your idea? 

3. What specifically is your objective? What are you trying to do? 
How do you expect it to be accomplished? 

4. What steps do you feel will have to be taken to see it accom¬ 
plished? 

5. How long will it take to do it? See Figure 5-7. 

6. What is your best estimate of the costs involved to accomplish it? 
Materials? Services of others? 

7. How much do you expect to save? How worthwhile is your idea 
in terms of dollars and cents? Some ideas, you say, cannot be 
evaluated in advance. Agreed! But whenever possible, estimate 
expected savings. 

In summary, a cost reduction program provides: 

1. A means of crystallizing an idea into a plan of action. 

2. A means of evaluating the economic impact of an idea. 

3. A means of obtaining management sanction for expenditure of 
time and money in developing an idea. 
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OUTLINE OF V/ORK AND SCHEDULE 


OPEN CASE 

1/81 

LAYOUT APPROVAL 

1/81 

ORDER PALLET RACKS 

2/81 

RECEIVE PALLET RACKS 

5/81 

INSTALL PALLET RACKS 

6/81 

TRANSFER MATERIAL 

7/81 

REVIEW FINAL SAVINGS 

8/81 

CLOSE CASE 

9/81 






100% TO NCNSC 

NO APPLICATION AT SCSC & WIOSC 


SUGGESTED BY CONDUCTED BY 

E. A. CRINER - SV E * A - CRINER - SV 

D. R. SEAMANS- NCNSC 


REASON FOR REISSUE 


F%une 5-7. Outline of work and schedule. 
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4. A means of exchanging ideas between individuals, departments, 
organizations, and other divisions within a company. 

5. A means of providing recognition to individual initiative and 
creativity of the engineer or manager. 

COST ASPECTS OF THE PROGRAM 

Your first reaction may be that such a system sounds good. This may 
be followed by a question: Can we really afford to become involved in 
such an operation? This may be an oversimplification of the problem. 
The real question may be. Can your company continue to function 
without such a program? 

The cost reduction program is the systematic study and develop¬ 
ment of each worthy idea aimed at reducing these costs. The suggested 
change that is proposed must be innovative and cannot simply be the 

result of a change in company policy, or a reduction in business 
volume. 

Today s environment, with high inflation and interest rates, higher 
material and labor costs, higher taxes, greater costs due to government 
regulations and controls, and increased competition from sources that 
manufacture items for the electronics industry, dictates that we con¬ 
tinue to make significant improvements in our cost reduction results. 

HOW TO START YOUR PROGRAM 

Organizing for the venture into a cost reduction program is dependent 
upon the scope, type, and size of the company involved. One engineer 
may be the entire effort devoted to cost reduction in a small company. 
The approach to problems selected for evaluation, action on the prob¬ 
lems, and record keeping can be a very simple endeavor. Results ob¬ 
tained in this situation can be very rewarding for the individual and 
the company. 

The charter in a small organization could be defined in one simple 
sentence, “Come up with ideas, recommendations, and suggestions 
on how to reduce costs. ” If you were the only engineer in this environ¬ 
ment this could be a rewarding experience. However, this approach is 
very limited in application. Most engineers and managers are tied to a 
predetermined interface, since most are employed by larger com¬ 
panies and in many cases cover a restricted job assignment. In some 
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cases the entire job assignment may be directed to a component part 
of an end product. 

The small company or organization can conduct an effective pro¬ 
gram with a simple set of procedures. Teamwork is still a key require¬ 
ment in any type of organizational structure. An engineer in a small 
company will, by the nature of the resources available, need to be 
more self-sufficient. A greater overall knowledge will be required 
since the exchange of information and ideas may be limited. This, in 
fact, is not all bad and can provide a wide area of challenge and 
growth on the job. 

More direct contact with management can usually be expected in 
the small company. This is to be expected due to the reduced number 
of management levels. In general, you will have more exposure to the 
final decision maker, the individual who will either accept or reject 
your cost reduction proposals. Your chances of success in this mode 
of operation may be improved due to the direct input from manage¬ 
ment in the idea stage and problem definition stage. To illustrate how 
this may work, consider the following entry into a typical case. 

The plant manager has a staff meeting every Monday to review the 
production results from the previous week. One item of interest has 
been a small custom-printed circuit board. The board is produced for 
an outside vendor. For the past six months production has been nor¬ 
mal in relation to meeting schedules, cost control, and quality. For the 
past two weeks, schedules have slipped, quality has declined to below 
normal, key components have been on back order. This is unusual 
since the labor force has been stable, supervision has not changed, and 
production schedules have been held constant. An initial evaluation 
by management has established this as a priority item. As the meeting 
is concluded the decision is made to conduct an engineering evalua¬ 
tion. Your assignment is to complete an initial review for next week’s 
meeting. 

Your first reaction may be to start grasping for a wide variety of fac¬ 
tors associated with the problem. However, this could be time- 
consuming and could distract from the real improvement and problem 
definition that could be achieved in the specified time period. You 
may be ahead if you use this approach: 

1. Analyze the present operation from start to finish. Look for bot¬ 
tlenecks and trouble spots. A flowchart may be helpful in 
locating problems. 
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2. Break down the job in terms of operations, inspection, 
transports, and storage. Record the total distance traveled. List 
this as the present mode. Did you note anything that should be 
changed? 

3. Question and classify each detail. Ask the questions: What? 
Why? When? How? 'Where? Who? Did you note items that 
could lead to the present problem? 

4. List your observations. Did you see anything that could be 
changed? 

5. Prepare a brief but factual report for management of your find¬ 
ings and recommendations in order to alleviate the present prob¬ 
lem. 

The chances are that your investigation will lead to one or more cost 
reduction ideas that can be developed. Keep telling yourself “there is 
always a better way.” Write up the details into a formal case. Discuss 
the improvements proposed with all concerned. Secure the necessary 
approvals to proceed. Keep going until the new or better way is 
developed. 

A CONTRASTING APPROACH 

The charter for a larger company that has multiplant operations, a 
well-organized distribution network, and a decentralized engineering 
department still has the same basic objectives. In general the objec¬ 
tives may be stated as follows: 

• To stimulate and coordinate cost reduction development in all 
segments of the operation. 

• To exchange new ideas and methods among divisions in the com¬ 
pany. 

• To reduce duplication of cost reduction and development work. 

• To provide a maximum return for each cost reduction dollar ex¬ 
pended. 

• To provide individual recognition by management for cost reduc¬ 
tion accomplishments. 


In a larger organization the processing of a cost reduction proposal 
will follow a more formal routine. As an example, meetings for pro¬ 
cessing ideas or opening cost reduction cases are usually scheduled on 
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a monthly basis. In order for your case to be on the agenda for discus¬ 
sion, it must be reviewed by a number of individuals in advance of the 
meeting. The normal flow may include the department coordinator, 
the department chief, the subbranch coordinator, and the cost reduc¬ 
tion committee chairman. 

T his approach may appear to take away from the freedom that is 
available to the engineer in a smaller company environment. 
However, this can be more than offset by the support and expertise of 
other experienced engineers who can share information with you. 
Once your cost reduction has been approved you are free to proceed in 
the evaluation, using your experience and the experiences of other 
engineers who may be able to share their knowledge with you. 

FOLLOW YOUR PROGRESS 

Once you have the idea, it should be documented and witnessed on the 
“proposal worksheet.” Any other related material such as drawings, 
sketches, or photographs should be attached. The proposal should 
define the present method. See Figure 5-8. The plastic parts men¬ 
tioned here are a wide variety of telephone set handles and housings 
that are assembled in the Western Electric repair centers. The plastic 
parts are refinished using an automatic paint process with a number of 
outside suppliers. A careful study of the material flow indicated that 
this small process change could have substantial savings. 

After an initial evaluation the formal cost reduction case was 
opened. See Figure 5-9. The formal case contains the title, scope and 
object, and other related information dealing with the formal opening 
of the case with the cost reduction committee. The presentation is 
usually made by the engineer who suggested the idea. This is the time 
when members of the cost reduction committee can ask questions. 
Who should be better able to answer any questions that may arise than 
the engineer or manager who did the initial work on the case opening? 

The scope of work and the time schedule are covered next. In 
general, this is a brief activity and time schedule. The activity defined 
and the schedule are usually left to the engineer. However, there may 
be times when the investigation runs either ahead or behind the pub¬ 
lished schedule. See Figure 5-10. Your progress will be dependent on 
your application, and the involvement of others who may be working 
with you. My experience has been that successful cost reduction can- 
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DATE 6/6/79 


I. PRESENT METHOD 

PLASTIC TELEPHONE PARTS ARE PAINTED BY AN OUTSIDE SUPPLIER. EACH 
PART IS WRAPPED SEPARATELY IN A SPECIAL PAPER TO PROTECT THE 
SURFACE FINISH. THE PARTS ARE THEN INSERTED INTO SEPARATORS IN 
THE SHIPPING CARTON. 


2. I PROPOSE THAT 

ALL PLASTIC PARTS, HANDLES, AND HOUSINGS BE SHIPPED FROM THE 
SUPPLIER ON CUSTOM FORMED STACK TRAYS. TRAYS WOULD BE SUPPLIED 
BY WESTERN. 


3. IT IS ESTIMATED THAT SAVINGS WILL BE REALIZED IN THE 
FOLLOWING AREAS: 

A - A REDUCTION IN PAINT CHARGES PER UNIT 

b. A SAVINGS IN UNPACKING AT ASSEMBLY LINE 

c. A SAVINGS IN INVENTORY CONTROL 


siGNED_ E .. ,fl. CRINER -DEPT. 820150 -tel. x^9S - 

address RFGTONAi CFNTFR _ 

WITNESSED a UNDERSTOOD BY E. L. MAHLER _ 

ATTACHMENTS:_YES _X.NO 

SHEET I OF 1 SHEETS 


Figure 5-8. Another cost reduction proposal. 


not be done by one individual working in a vacuum or in a dark room. 
Success is usually enhanced with the input of others. The input need 
not come from one who is an expert in a given field. Sometimes an 
open min d may surpass a wealth of special knowledge in a narrow 
spectrum. 
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CASE NO. 411*005 
ISSUE NO. 1 

TITLE (BRIEF DESCRIPTION) pagepages 

STACK TRAYS FOR USE WITH HOUSINGS AND 

HAILES KEY WORD INDEX 

f —STfl H f T RA YS 
g. TRflM<;pnpTflTmN 
3.^STORAGE_ 


SCOPE AND OBJECT 

THE SCOPE IF THIS CASE DEALS WITH THE KAXIWUM UTILIZATION 
OF PLASTIC STACK TRAYS FOR THE TRANSPORTATION AND 
STORAGE OF REFINISHED TELEPHONE PLASTIC PARTS. 


location SOUTHERN CALIFORNIA 
organization no. ??prs?nRn _ 

PROBABLE COMPLETION OATE lfl/Rl 
CLASSIFICATION 


THE OBJECT IS TO ACHIEVE A REDUCTION IN THE COST OF 
REFINISHIRS PLASTIC PARTS DUE TO SUPPLIER SAVINGS IN 

LABOR AND PACKING MATERIAL. ADDITIONAL LABOR SAVINGS 
ARE REALIZED FROM THE REDUCTION OF EFFORT REQUIRED TO 
UNPACK THE PARTS FOR PRODUCTION USAGE. 


5D COST REDUCTION □ DEFINITE ROUTINE 
D OTHER DEVELOPMENT Q GENERAL ROUTINE 

ASSOC. PLANT AUTH. NO._ 

DATE APPVD. BY C.R. COMM_ 

RATE OF RETURN_ 


MAKE VS BUY APPROVAL, 


Figure 5-9. Another investigation case authorization. 


Last, but not to be overlooked, is the estimated cost and savings 
that are projected for the case. Each organization will have a different 
labor rate for engineering effort. This rate times the number of hours 
you estimate on the case is recorded in the block on the right. See 
Figure 5-11. Any other expenses should be recorded in the ap¬ 
propriate location. 

A combined total of expense is achieved by adding the various 
subgroups. Savings are estimated on a first-year as well as a five-year 
basis. The rate of return, which can be described as a go-no gauge, will 
have a different mea nin g at different points of time. The basis for this 
change will be the cost of capital and the tax rate for the specific com¬ 
pany. Approaches for developing a rate of return will be covered in a 
later chapter. The rate of return in a specific case can lead to an ac¬ 
celerated or revised schedule as you become involved with several in¬ 
vestigations at the same time. 

The lack of capital funds in any organization, large or small, will 
have an effect on the performance of a successful program. Marginal 
cases may have to be deferred until a later date. These decisions can be 
made by your cost reduction committee. In a market dealing with ris¬ 
ing money cost, a grading system for each case presented may be re¬ 
quired. Since each industry is different, you will need to develop 
guidelines to fit your needs. 
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OUTLINE OF WORK AND SCHEDULE 


REQUEST CONTRACT SPECIFICATIONS. 

ESTIMATE POTENTIAL SAVINGS 

11/79 

PRELIMINARY INVESTIGATION 


12/79 

DETERMINE TRAY REQUIREMENTS AND 

ORDER TRAYS 

5/80 

COMPLETE INVESTIGATION 


6/80 

VERIFY FINAL DATA AND PREPARE CLOSING 
REPORT 

7/80 

TAKE PARTIAL SAVINGS FOR HOURSING 

8/80 

FINAL CLOSING FOR PLASTIC HANDLES 

6/81 

LOCAL DIVISION OF SAVINGS 



100% TO WIOSC 

NCNSC HAS A SEPARATE CASE 
SCSC HAS A SEPARATE CASE 

(A1L005-1M) 

(A11,005-1A5) 

SUGGESTED BY 

CONDUCTED BY 


E. A. CRINER - SUNNYVALE 

E. A. CRINER - 

SUNNYVALE 

REASON FOR REISSUE 







Figure 5-10. Another outline of work and schedule. 
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ESTIMATED COST AND SAVINGS DATA 

I. development expense 

(a) engineer’s salary loaded $ 2,100 


(8) EXPERIMENTAL SHOP WORK 

CC) EXPERIMENTAL PLANT OR 

DEVELOPMENT FACILITIES 


ASSOCIATED EXP. TO BE INCURRED 
AS A RESULT OF THIS CASE 

(A) MOVES AND REARRANGEMENTS 

{1} REMODELING PLANT 

<C) EXPENSE TOOLS AND SUPPLIES 

CD). EN6RG. SERVICES 

(E) SERVICES, OTHER THAN ENGRG. 


$ 2,100 

_o_ 

_o_ 

total $ 2,100 

0 

0 

$ 9,675 
0 


3. HEW plant required as a result of 

THIS CASE (EXCLUDING ITEM I (C)} 

CA) LAND, BLDGS., LAND IMPRV., 
MACH, ft TRANSP. EQUIP. 

CWCL. DESIGN) 

Cl) SMALL TOOLS 

CO FURN. AND FIXT. 


4. TOTAL EXPENDITURES (ITEMS 1,2 & 3) 

5. ANNUAL SAVINGS BASED ON 

(A) 5 YEAR AVERAGE $35 ,570 
CB) CURRENT LEVEL* $35 j 570 

COST ESTIMATE NO. __]_ 


10/79 


APPROVED BY:_______ ORG. NO._ 

12 MONTHS SUBSEQUENT TO THE DATE SAVINGS ARE MADE EFFECTIVE 


LAND. BLDGS., LAND 
IMPRV. MACH. & 
TRANSP EQUIP. 


SMALL TOOLS 
FURN. a FIXT. 


S. PLANT TO BE REPLACED 
(A) COST 

CB) COST OF DISPOSAL 
<C) SALVAGE VALUE 

APPROVALS: 

PRELIMINARY_ 


-—__ DATE_ 

Figure 5-11. Another estimated cost and savings data. 
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PROBLEMS AND CHALLENGES 

Each type of industry is different and somewhat unique. However, 
each industry tends to present challenges that are the same yet very dif¬ 
ferent in the final analysis. See Figure 5-12. A cross section of 
business in general is illustrated here. Your exposure to problems in 
various areas such as the coal industry, sawmills, steel, synthetic 



Figure 5-12. Average rates of change in prices and output per hour, 1960-1978. ( Source: U .S. 
Bureau of Labor Statistics. Courtesy American Productivity Center.) 
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fibers, motor vehicles, or hosiery will be quite different from one 
another. One thing is certain, though: You will identify problems. 
These problems can be broken down into the basic elements that relate 
to productivity. Look for unique applications that deal with labor, 
material, energy, capital, and expense. Each of these items can be used 
as a stepping-stone leading to increased productivity. 

Your assignment in any industry segment, while it is unique, can 
also be very similar to that of engineers and managers in a wide range 
of other industries. Our common goal is to provide a product or ser¬ 
vice, with high quality, and at a competitive price. 

Just take a minute and list five ideas that you feel can be developed 
into cost reductions within the next year. Is this too optimistic? If so, 
let us settle for three at this point. 

Now, let’s put those three on paper! 

REFERENCE 

1. Hanssen, G.M., “Productivity Gains From the Shop Floor Up,” Production 

Engineering, March 1982. 





6 

Setting Target Goals 


Productivity improvement through effective cost reduction is essen¬ 
tial to the survival of our free enterprise system. It is the best tool we 
have to fight inflation, reduce unemployment, increase profits, pro¬ 
vide capital, and improve the quality of working life in America. It has 
application in all companies, both large and small. How do you 
achieve success in a cost reduction program? This is certainly a valid 
question if you are involved in an existing program or would desire to 
form a new program. Let us examine some proven techniques that 
have been used. 

MAKING WAVES 

The best advice that I personally ever received concerning success in a 
cost reduction program came from one of my first supervisors. He 
said “Don’t be afraid to make waves.... You should do this for the 
sake of the organization.” People should make waves, they should 
not be afraid, timid, or shy about this kind of challenge. If you are 
convinced you are right, you have a right to try it out. In fact, you 
have an obligation to try it out for yourself and the company. In sum¬ 
mary, just because the “boss” or “upper management does not 
understand the proposal, do not give up. 

You might have to repackage the data in a format that can be 
grasped by someone who is removed from the problem that you are 
trying to define. Effective communication is very important in defin¬ 
ing new concepts associated with cost reduction involvement. Keep it 
simple yet informative. Keep this fact in mind: Upper management is 
usually far removed from the problem areas that can generally be 
defined as true cost reduction. However, their interest in the program 
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June 30, 1981 


TO ALL SUPERVISORS 

In reviewing our cost reduction performance thus far this 

YEAR, IT APPEARS DOUBTFUL THAT WE WILL MEET OUR OBJECTIVE, 
UNLESS A GREAT DEAL MORE ATTENTION IS PAID TO THE GENERA¬ 
TION OF COST REDUCTION IDEAS. I AM CONFIDENT THAT IF EACH 
OF YOU TAKE AN OBJECTIVE LOOK AT YOUR OWN OPERATIONS, YOU 
CAN FIND COST REDUCTION OPPORTUNITIES. 

This year, to date, we have paid out over $15,000 in sug¬ 
gestion AWARDS. The LARGEST OF THE AWARDS RESULTED FROM 
SUGGESTIONS THAT WERE SIMPLE AND YET INNOVATIVE. IT'S 
DIFFICULT TO UNDERSTAND WHY THE SUPERVISORS HAD NOT SEEN 
THE OPPORTUNITIES A LONG TIME AGO. 

I AM REQUESTING THAT EACH SUPERVISOR COME UP WITH A COST 
REDUCTION PROPOSAL TO REDUCE LABOR AND ONE TO REDUCE MATERIAL 
USAGE OR JUNKING, WHERE THESE OPERATIONS ARE UNDER CONTROL OF 
THE SUPERVISOR. I WOULD LIKE TO HAVE THIS COMPLETED BY 

AND WILL REQUEST A REPORT FROM EACH SUPERVISOR ON 
THEIR FORECAST OF POTENTIAL IDEAS. 


Manager 

Figure 6-1. An invitation to submit your idea. 

can usually be captured by a well-developed proposal. You might 
think at this point that management is removed from the role of gener¬ 
ating ideas—this is not true. 

Sometimes management does take the initiative to get the attention 
of supervisors and engineers. This can be achieved through an invita¬ 
tion to submit your ideas for consideration. See Figure 6-1. This may 
not be required in a small organization in which management is visible 
on a daily basis. However, in a large organization this mode of com¬ 
munication can be very effective. 

COST REDUCTION INVOLVEMENT 

Cost reduction is everybody’s business. It is an absolute must. It is a 
way of life that we must adopt regardless of the type of business, size 
of company, or geographic location. 

How do you do it? Is it simply a matter of working long hours? 
Showing initiative in certain key areas of the shop or warehouse 
operation? Perhaps the key is to become skilled in the evaluation of 
expense operations. Some people would say it is just being lucky— 





SETTING TARGET GOALS 85 


being at the right place at the right time. Do not count on the aspect of 
blind luck too much. Cost reduction involvement is like most other in¬ 
volvements. The output can usually be related to the input effort that 
you expend. What is the key to a successful program? 

The answer is: all of the above—and more. Probably the most im¬ 
portant ingredient is setting reaching goals and knowing how to work 
well with people. Working with people includes your peers and others 
with whom you interface daily. Most cost reduction applications cut 
across numerous departments in typical organizations. For an 
engineer or manager, the typical organizations dealt with may be pro¬ 
duction, accounting, marketing, engineering, quality control, long- 
range planning, and in some cases, a corporate headquarters group. 

THE GOAL-SETTING CYCLE 

You will find from time to time that natural opportunities for plan¬ 
ning and goal setting occur: 

• The beginning of a new year provides an excellent opportunity to 
establish reaching goals. 

• The quarterly review of achievement provides a natural time to 
review and update goals. 

• A new project or major change in your job assignment provides a 
natural time for adjustment of goals. 

In addition to the three natural goal-setting times for long-range in¬ 
volvement, your short-range goals will be influenced by the following: 
the need to reduce costs in problem areas, the need to reorganize 
operations, the need to improve the quality of output, and the need to 
increase your own performance level. 

A certain amount of planning is needed to cope with any of these 
short-range challenges. Keep one thing in mind! What is not planned 
in January will not be accomplished when December rolls around. In 
summary, long-range planning coupled with the establishment of 
reaching goals is a must in the quest for cost reduction. 

THE DESIRED RESULTS 

How can this planning and goal setting be translated into cost reduc¬ 
tion results? This is indeed a valid question. Let us examine some 



86 SUCCESSFUL COST REDUCTION PROGRAMS 


typical examples of cost reduction. These results did not just evolve. 
They are the result of problem definition, planning, and follow- 
through for a wide variety of problems in a cross section of today’s 
business enterprise. 

These examples may be far removed from your field of involve¬ 
ment. Regardless of this, one thing is for certain. Your desire to pro¬ 
ceed in a program to contain costs is the first step in the achievement 
of positive results. 

An Example of Labor Savings 

Examine your packing and shipping areas for potential savings. 
You may be surprised at what is really going on in that segment of the 
operation. 

Carlson Craft, a printing firm in North Mankato, Minnesota, did 
examine their packing and shipping area. The company produces a 
wide variety of thermographic and offset printed products for distri¬ 
bution to more than 20,000 dealers in the 50 states plus Canada and 
Puerto Rico. A cross section of products includes business cards, per¬ 
sonalized announcements, stationery, and entertainment items. 

Management found it necessary to develop more productive 
methods of shipping the finished product. An analysis in one area in¬ 
dicated that sealing the corrugated cartons was time consuming and 
expensive. The old method of sealing corrugated cartons required 
seven employees to manually seal outgoing orders. A gum parchment 
tape that was water activated was being used. In some cases large car¬ 
tons had to be cut down by hand in order to accommodate the ship¬ 
ment. 

After the new random case sealer was installed, two people were 
processing between 3000 and 3500 shipments on a daily basis. The 
result was a savings of five people. Based on the cost factors 
associated with the changeover in equipment versus labor savings, the 
payback period was approximately four months. 1 

A worthwhile cost reduction? Yes, indeed. 

Energy Savings—Unique Applications 

The rising cost of jet fuel has provided a major challenge for all 
airlines. Picture this, for instance: The kerosene that fueled jet engines 
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in 1973 cost about $.11 per gallon. In 1981 the same fuel exceed $1.00 
per gallon. This single expense item had become a major considera¬ 
tion. How can a 1-percent reduction in fuel be translated into savings? 

On an industry basis airline spokesmen indicate that a 1-percent 
fuel reduction can be equated to yearly savings between $86 million 
and $ 100 million for all major U.S. air carriers. This potential is a ray 
of sunshine in an era when unprecedented losses in the range of $400 
million occurred in 1980. The airlines have introduced a number of 
unique ideas that are planned to have a direct impact on this critical 
budget item that has increased from about 10 percent to 50 percent in 
the short period of eight years. 

Some of the new conservation techniques would have been hard to 
implement before the cost crunch. As in other areas of involvement 
timing is very critical. Now the time is right to consider ideas that 
would have been discarded in the past. A cross section of the new ideas 
are: 


• Eastern Airlines has removed a mechanical stairway from its Boe¬ 
ing 727 fleet. This move reduces 410 pounds of weight. This could 
be the equivalent of three paying passengers. 

• United Airlines has removed an old-style movie screen and in¬ 
stalled a lightweight model that works just as well. The new 
screens are 27 pounds lighter. 

• TWA removed its Boeing 707s from trans-Atlantic crossings and 
assigned them to domestic routes. An employee noted that the 
movie projectors had not been removed. Removal of two projec¬ 
tors from each aircraft amounted to approximately 180 pounds 
o:i each plane. 

• United Airlines has discontinued filling the 800-pound tanks that 
provide water for the lavatories on 747 aircraft. This change in 
procedure caused no real problem since the unused water supply 
had been dumped at the end of each flight. 

• American Airlines recently converted to new lightweight 
fiberglass buffets. The result of this change can be credited with 
saving 2.5 million gallons of fuel per year. A related program, a 
conversion to lightweight seals, is credited to another savings of 
1.0 million gallons of fuel. 

• TWA had long maintained a policy of having cleaning crews 
place a copy of the TWA Ambassador magazine in each seat 
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pocket, even if the previous passenger had not removed one. As a 
result, as many as two or three magazines often collected in the 
seat pockets. In some cases, the extra magazines could amount to 
as much as 500 pounds. This procedure has been changed and 
now only one copy per seat pocket is allowed. Savings in fuel and 
the cost of the publication have been substantial. 

The old saying is still true today—“Time is money.” Looking for 
the most economical cruise speed is very important today. An exten¬ 
sion of a few minutes in flight time is more cost effective in terms of 
fuel consumption. In summary, each extra pound of weight consumes 
about 29 gallons of fuel per year. 

A simple change that substituted emergency slide-raft combinations 
saved 2200 pounds per airplane. For a fleet of 18 Boeing 747s, the sav¬ 
ings amounted to $710,000 yearly for TWA. 2 

Controlling Expense Operations 

When a company can hold down operating costs, it can control 
price increases. These benefits can be passed along to the customers. 
Amway is constantly searching for such cost-effective measures in 
order to streamline warehouse operations. One such item recently in¬ 
stalled is called TILTS: Total Inventory Location and Tracking 
System. With the introduction of the TILTS program, Amway no 
longer has to take the time-consuming and expensive annual inven¬ 
tory. 

Keeping an accurate account of the location and quantity of each 
item in an inventory is a major undertaking for even a small company. 
At Amway they are currently tracking over 10,000 item descriptions. 
The new system works due to employee training, employee attitudes, 
system design, and management support. Results from 150 worldwide 
locations with 98.9 percent accuracy are coupled with over one million 
input-output transactions a month. 

The daily cycle is completed in the following manner: 

• An employee records what is in storage against a computer 
balance that has been generated by the TILTS printout. 

• Information from each warehouse is keyed into a diskette, then 
converted to magnetic tape for computer storage. 
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• The diskette reader transfers raw TILTS data to the computer. 

• Updated inventory reports are generated for the next business 
day. 

The system, by eliminating the annual inventory, has generated 
substantial cost reduction savings in the range of $500,000 yearly. 3 

Cost Reduction Results 

A successful cost reduction program is characterized by the input of 
new ideas. The flow of ideas into a cost reduction program can 
originate from many varied sources. Let us review several programs 
with which you may be familiar: 

• Employee suggestion system: This system has worked well in 
Bank of America, Intel, Shelmac, Vari-Tronics, Western Electric, and 
a wide spectrum of other companies in manufacturing, banking, and 
retailing, and even on the college campus. 

The paperwork to document the idea may vary widely or, in some 
cases, the idea may be handwritten in a simple note to the individual 
designated as the system coordinator. The purpose is to state a present 
method of operation, define a better procedure, and document an ac¬ 
tion plan. 

• Results can vary. Handling checks is nothing new for the Bank o 
America. An assistant vice-president was awarded $50,000 for his idea 
suggesting a way to streamline the bank’s check-processing pro¬ 
cedures and thus to speed collection of checks drawn on other banks. 
Checks were being held at a Bank of America center in Pasadena un 
the film was developed so they would be available for refilming if 
there was a problem with the negatives. The procedure was changed to 
release the checks after filming. This simple idea reduced the bank s 
daily “float” of uncollected checks by $4.8 million. The result is an 
annual pretax savings of $703,000. BOA’s employee suggestion 
system pays up to 10 percent of expected first-year savings to a 
$50,000 maximum. In this case, an assistant vice-president of the 
bank’s data center was the first employee to win the top prize. 

The award was made by the chairman of the bank’s executive com¬ 
mittee. The event was publicized in the San Francisco Sunday Ex¬ 
aminer and Chronicle on May 10,1981. 4 
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* Western Electric’s Employee Suggestion Program generated 
record rewards of almost $7 million in total savings in 1980. This 
figure is more than 60 percent higher than the 1979 level. Nearly 
20,000 suggestions were generated. More than 5000 ideas were 
adopted. Nearly $900,000 in awards were divided among the sug¬ 
gested. 

The largest savings from the program were generated at the Omaha 
Works, with first-year savings exceeding $1.3 million from the 368 
adopted suggestions. One suggestion from a toolmaker resulted in a 
$500,000 savings and a $ 10,000 award. The input ideas that have been 
proposed range from simple changes to very complicated ones. 5 

• Central Methodist College, located in Fayette, Missouri, a small 
school of approximately 750 students, recently introduced a cost sav¬ 
ings incentive program. The program is open to faculty, students, and 
staff employees. Refer to Figure 6-2 for an example of how to 
stimulate idea input. 

The program is designed to make everyone more aware of ways to 
help the college save money through reduced overhead expense and 
energy conservation. Suggestions are submitted to the president’s of¬ 
fice for review. After a determination that the suggestion would be 
beneficial, an award of 10 percent of the projected savings is made. 
Response to the newly installed program has been good. 6 

WANTED 


1 


Good Idea 

Figure 6-2. Wanted—one good idea. 
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ENGINEERING COST REDUCTION 

Engineering cost reduction is defined as the systematic study and 
development by engineering personnel of each worthy idea. Emphasis 
in the last few years has been directed at reducing the cost of produc¬ 
tion operations and material in manufacturing. Warehousing ac¬ 
tivities have also offered unique challenges for technological ad¬ 
vances. The real challenge in today’s environment is how to define, 
measure, and evaluate the ever-growing body of clerical, technical, 
and management personnel that has increased rapidly in most com¬ 
panies. 


CONTINUED INVOLVEMENT 

What is the reason for cost reduction? The answer to this question can 
be found in almost any industrial publication. At least one article in 
each publication will be devoted to cost reduction/productivity im¬ 
provement. This emphasis on cost reduction is usually brought about 
by the problem of meeting the demands of three groups. 

• The buyer requires quality, service, and a competitive price. 

• The worker demands wages commensurate with the change in the 
cost of living and community wage standards. 

• The stockholder expects a reasonable return on investment. 

In facing these problems a company must choose between lower 
profits or a reduction in manufacturing costs. In granting an increase 
in wages, the company must accept a decline in earnings or an increase 
in the selling price, or reduce the cost of manufacturing the pro u 
Regardless of the end result, quality, service, and competitive price 
are the three factors that are still required regardless of the manufac¬ 
turer’s decision. Therefore, it is necessary to search constantly for cost 

reduction opportunities to meet these demands. 

In seeking opportunities for cost reduction, consideration must be 
given to the division of responsibility for costs of customer s orders 
land, bmlding, machinery, materials, and labor. Our efficiency, and 
consequently our effectiveness, is dependent upon our ability to bring 
these elements together with the least possible time utilization and the 
greatest possible customer satisfaction. 
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Consequently the cost involved in each of the manufacturing 
elements must be a joint responsibility of labor, engineering, and 
management. One could go through each department and each func¬ 
tion and show that an effective cost reduction program involves a 
team effort with everyone working toward a common goal. The in¬ 
dustrial engineering function has become an important member of 
this team in most companies. If your company’s size cannot support a 
full-time industrial engineer, consider using a consultant to develop 
your cost reduction plan. 7 

Your personal efficiency can be improved by planning assi gnm ents 
in an orderly manner. Refer to Figure 6-3. A work sheet such as this 
could aid you on a daily basis. The sheets can be filed for 30, 60, or 90 
days to measure your progress. I have used this technique for a 
number of years and found it very helpful. If this does not appeal to 
you, the daily diary may suit your needs. Regardless of what you use, 



TODAY 

COMPLETED 


1 ___□ 



Notes-Cost Reduction Ideas 
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it is imperative that ideas and concepts for future investigation be 
recorded for reference. 


COST REDUCTION CONSIDERATIONS 

Examine your daily work environment. Look for ways to improve 
ideas that are in your area of responsibility. Record some of the items 
that may have potential for an in-depth review. Typical examples that 
you may develop may be included in the following list: 

• Look for ways to improve manufacturing operations. Ask if 
operations can be combined. Can electrical and mechanical tests 
be combined? 

• Investigate the purchase and use of less expensive materials. 

• Examine the flow of material through the assembly operation, in¬ 
spection, packing, and into the shipping area. 

• Study the present layout in shop, warehouse, and office area and 
develop a more efficient one. 

• Evaluate computer operations and determine the impact on pro¬ 
duction operations. Would a real-time production control be 
beneficial? Can it be cost justified? 


FEEDBACK TO MANAGEMENT 

Effective feedback to management is an essential part of a successful 
cost reduction program. Information flow should be informative, 
concise, and easily read by management. The president of a clothing 
company has two rules that deal with the engineers in his company. 

• Rule 1: He never reads any memo or proposal over one page long. 

* Rule 2: He never listens to any presentation over 20 minutes in 

length. 

As a member of management he is not unique. Most managers are 
busy, and your approach will affect your success in communicating 
with them. The sample trip report in Figure 6-4 may be useful. It can 
be modified to fit your use. 
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TRIP REPORT 

DATE: __ NAME: 

LOCATION VISITED : _ 

PERSON OR PERSONS VISITED: 


OBJECTIVES: 


RESULTS: 


RECOMMENDATIONS: 


COST REDUCTION POTENTTAI. 


Figure 6-4. Trip report sample 
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Why Use the Trip Report? 

There are several valid reasons for using the trip report. The report 
is brief yet covers all of the essentials that are needed to make a 
positive statement. The statement can cover an inquiry, define a prob¬ 
lem that you are working on, or document a project that will be 
developed at some future date. This format has been helpful to me in 
the pursuit of cost reduction and on consulting assignments. 

The report can be handwritten in order to save time and also the ex¬ 
pense of a secretary. It provides excellent documentation for reference 
at a later date. 


CASE STUDY EXAMPLE 1 
Case Description 

Company 
Data Source 

Estimated Savings 


Productivity/Cost Reduction 

General Foods Corporation 

American Productivity Center 
123 North Post Oak Lane 
Houston, Texas 77024 

See Individual Tables 


An ongoing cost reduction program is a tool that can be utilized in the 
development of a productivity measurement system. The inputs such 
as labor, material, energy, capital, and other related expense can be 
isolated and reviewed for cost reduction potential. Each segment of 
industry will have unique features that require special considerations. 
Your involvement on a daily basis will dictate which inputs offer the 
best potential for cost reduction. 

This case study furnished by the American Productivity Center il¬ 
lustrates in a graphic manner the relationship between cost reduction 
and improved productivity. 

Plantwide Productivity Measurement at General Foods Corporation 

What do Super Sugar Crisp, Maxwell House Coffee, Open Pit 
Barbecue Sauce, Minute Rice, Jello Pudding, Gravy Train Dog Food, 
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and Tang Beverage Mix all have in common? Yes, they are all edible 
and, yes, they are all manufactured and distributed by General Foods 
Corporation (GF), a $5 billion plus multinational corporation that 
operates around the world to provide food products of all types for 
practically any occasion. But another, perhaps more interesting com¬ 
mon feature of these food items is that they are all subject to the same 
yardstick for measuring the efficiency by which they are produced 
They are all covered by General Foods Plantwide Productivity 
Measurement Program. y 

I. Program Development 

In 1975 the corporate management addressed itself to the question: 
Can we measure on a total-plant basis how effectively a plant uses the 
resources made available to it in the form of materials, labor and 
capital in turning out production? If we can, how should we do it’ 

A group composed of cost accountants, industrial engineers and 
manufacturing operations employees was formed to address this basic 
question. The result of their investigation was a Plantwide Productiv¬ 
ity Measurement Program (PPMP). 

The principal feature of the PPMP is the computation of a Produc¬ 
tivity Index (PI) for each plant. The PI for a year is the ratio of the 
productivity during that year and the productivity during a base, that 
is, the current-year productivity divided by the base-year productivity. 

w r T “ °£jhe pIant ’ s Productivity improvement from year to 
year. Tested in 1975 on two large plants (one capital intensive and the 
fiiCTlabor mtensive) the PI is presently being computed at 20 of the 
major plants at GF, with more plants being added each year. 

tions inTfi°rHff 0Se t t0 50,000 mCn and WOmen at more than 100 loca - 
T COW1 T eS - Evefy Shoppin * ^ consumers pur- 

° f ° F Pr0ducts - 111 Pacing these 

KiVe of b^LT , ° F haS f0r many 3™ maintained an 
hS tel tl f 1 l0 . w - c . 0St P roducer in the food industry. The PI 
that goal Ua C mdlcator of tlle company’s progress toward 


II. Description of Productivity Index 

Z 2 Plait POrtrays the owaI1 management ef- 

tecnveaess at the plant . Smce productivity is defined as output divided 
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by input, the productivity index is the ratio of output and input with 
both factors adjusted for inflation. The output (the numerator of the 
productivity calculation) is conceptually the cost value that should 
have been added by converting raw and packaging materials into 
finished goods if plant operations were carried out at base-year effi¬ 
ciency levels. It is, therefore, the value (in base dollars) added to the 
raw materials that are put into the production process. 

The input (denominator of the productivity calculation) is the 
amount of effort and resources expressed in base-year dollars used to 
achieve the output. The input elements that combine to form the total 
input amount include: 

• Direct labor. 

• Service labor—maintenance, quality control, etc. 

• Administrative and clerical manpower. 

• Purchased services and supplies. 

• Raw and packing materials lost in production. 

• Energy. 

• Depreciation, property taxes, and insurance. 

• Cost of capital, that is, investment in land, buildings, machinery 
and equipment, inventories. 

All of these elements add to the value of the raw materials being pro¬ 
cessed. Therefore, the value of the product equals the value of the raw 
materials plus the value of these input elements. 

Since both the output data and the input data are converted to base- 
year dollars, the productivity index becomes a simple ratio of (1) the 
current productivity (output/input) stated in base-dollar terms and (2) 
the base-year productivity (output/input for the base). The base-year 
PI, of course, equals 1.0 since the base-year productivity figure would 
be divided by itself. If the productivity index for years subsequent to 
the base year is greater than 1.0, the productivity (output/input) for 
that year exceeded the base year productivity. Similarly, productivity 
deteriorated for the year if the PI for the year is less than 1.0. 

The PI is a total-factor productivity index, that is, it includes all in¬ 
puts that contribute to output. Many productivity indexes focus on 
one input, the most common being labor productivity, which com¬ 
monly represents the production output (say, revenues or units pro¬ 
duced) divided by the labor input (such as man-hours, number of 
employees, or even labor cost). Limiting the number of inputs, how- 
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ever, reduces the information conveyed by such partial productivity 
indexes. For example, a firm’s labor productivity may be increasing 
while its capital productivity is decreasing, and unless the two are 
viewed together the net effect on the firm’s profits cannot be com¬ 
puted. 

As listed above, GF takes into account all input factors that add to 
the value of raw materials. Therefore, its PI reflects the net of produc¬ 
tivity increases and decreases; that is, if labor productivity increases 
while capital productivity decreases by the same amount, the net ef¬ 
fect on the PI is zero (assuming equal weighting of labor and capital). 
Since the inclusion of an input amount is dependent on whether the in¬ 
put is associated with the product output, the following explanation 
addresses first the output and then the input elements associated with 
the output elements. 

111. Measuring Output—Base Year 

To demonstrate the method of computing the PI, assume that a 
product requires two inputs—labor (including overhead and asso¬ 
ciated costs) and raw materials. To compute the output, GF deter¬ 
mines for labor and materials the cost of a unit of output during the 
base year. For example, assume the following data: 

COST ELEMENTS BASE-YEAR COST 

Labor cosi/tini of output $0.24 

Materiais-lost cost/unit of output 0.20 

GF has this type of data available from its cost accounting system 
for each of its products. Basically, GF is interested in representing the 
output as the value added to the raw materials that are put into the 
production process. For example, how much more valuable is a pound 
of processed and canned coffee than a pound of raw coffee beans 
ready for processing? Notice that GF employs a materiais-lost mea¬ 
surement for productivity measurement as opposed to a materials- 
used approach. There are two primary reasons for employing this ap¬ 
proach: 

• Materials lost represents the cost reduction opportunity at the 
plants.The purchasing of materials and the related price management 
is not a plant function but is carried out at the corporate level. 
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• Using materials lost reduces the impact of raw materials cost on 
the PI. Raw materials represent a high proportion of the cost of GF 
products. Changes in total materials cost caused by the volatility of 
commodity prices would distort the PI. Moreover, if materials- 
consumed data were included in the output figure, they would have to 
be eliminated in order to arrive at value added. 

Since GF’s cost accounting system generates a materials-lost figure, 
the data are readily available. An example of this lost cost approach is 
as follows. 

Assume that during the base period 200,000 pounds of raw 
materials were lost while the plant was producing 500,000 cases of a 
finished product. If the base-year purchase price of the raw materials 
was $0.50, the total cost of lost raw material would equal $100,000 
(200,000 x $0.50) and the unit cost would equal $0.20/case. 

On the labor side of this example, assume that one employee mak¬ 
ing $12.00 an hour (including all overhead and related costs) produced 
50 cases of product per hour (or $0.24/case) during the base year. 
Therefore, 500,000 cases would require a total labor cost of $120,000 
($0.24 x 500,000). If all of the raw material had found its way to the 
can, the value added to the raw material would equal the amount of 
labor necessary for processing (excluding, for this example, capital 
costs). However, when raw material is lost in production, the finished 
value must be increased to reflect the value of the loss. Therefore, the 
value added (output) during the base year is $220,000 ($100,000 in lost 
raw material cost and $120,000 in labor cost). 

IV. Measuring Input—Base Year 

In the above example, the inputs into the plant are raw materials 
and labor. As with the calculation of output, the materials input is 
represented by raw materials lost in production, which was given 
above as 200,000 pounds at $0.50/pound, or $100,000. The labor in¬ 
put portion is also identical to the output calculation ($120,000) since 
all labor input contributes directly to the value added to the raw 
material. The capital factor is not included in the calculation of the 
base-year PI since the capital productivity equals the difference in the 
current cost of capital and the cost of capital during the base year 
(making this difference zero when computing the base-period capital 
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productivity). Therefore, the input total is also $220,000 ($100,000for 
materials lost, $120,000 for labor, and zero for capital) and the PI for 
the base period is 1.0 ($220,000 for output divided by $220,000 of in¬ 
put). The PI of 1.0 is, of course, because the methods used to calculate 
(1) the value added to the raw materials (output) and (2) the total value 
of the input elements are essentially the same. 

V. Measuring Output—Current Year 

The PI for a year subsequent to the base year is computed by using 
current-year volume at base-year prices.* For example, if 600,000 
cases of product were produced during the current year using 10,800 
employee hours, the output (value added) would be $264,000: 
$120,000 in raw material (600,000 x $0.20/case) and $144,000 in 
labor (600,000 x $0.24/case). Again, notice that the prices used in 
computing the value added are base-year prices ($0.20/case for raw 
materials and $0.24/case for labor). The only variable, therefore, in 
the output calculation for the current year is the production volume. 

VI. Measuring Input—Current Year 

In computing the input (denominator) for the current-year PI, the 
current-year volume of input elements is used along with the base- 
period prices (purchase cost) of those inputs. In the above example, 
assume that during the current year 190,000 pounds of raw material 
were lost in production and that it took 10,800 labor hours to produce 
the 600,000 cases. The total input value (at base-year prices) for the 
current year would be $224,600: $95,000 for raw materials (190,000 
units x $0.50/unit), $129,600 for labor (10,800 hours x $12.00/ 
hour), assuming no change in the cost of capital. 

The PI for the current year is, therefore, $264,000/$224,600, or 
1.18. This calculation and the preceding steps are summarized in 
Table 6-1. The reason for using materials lost in production rather 
than materials used in production should be apparent from the data in 
Table 6-1. Notice how the materials portion of the total PI has a 


*If base-year prices are not available, current-year prices are reduced by price deflators to 
estimate base-year prices. Although this technique is not preferable to using actual base-year 
prices, it is sometimes necessary, especially with pooled cost areas such as overhead and ad¬ 
ministration. 
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Table 6-1. Calculation of Productivity Index. 


OUTPUT 


BASE YEAR 



CURRENT YEAR 


CATEGORY 

TOTAL 

$ COST 

UNITS 

PRODUCED 

cost/untt 

BASE-YEAR 

cost/unit 

UNITS 

PRODUCED 

TOTAL 

$ COST 

Material 

(lost) 

Labor 

$100,000 

120,000 

500,000 

500,000 

$0.20 

0.24 

$0.20 

0.24 

600,000 

600,000 

$120,000 

144,000 

Total 

$220,000 





$264,000 

INPUT 


BASE YEAR 



CURRENT YEAR 


CATEGORY 

UNITS 

OF INPUT 

PURCHASE 

cost/unu 

$ COST 

OF INPUT 

BASE-YEAR PUR. 

cost/umt 

UNITS 

OF INPUT 

$ COST AT BASE- 

YEAR PRICES 

Material 

(lost) 

Labor 

200,000 

10,000 

$ 0.50 
12.00 

$100,000 

120,000 

$ 0.50 

12.00 

190,000 

10,800 

$ 95,000 
129,600 

Total 



$220,000 



$224,600 


BASE-YEAR PI 


CURRENT-YEAR PI 



Output = 
Input 

$220,000 = 
$220,000 

1.0 

Material PI = 

$120,000 = 
$ 95,000 

1.26 





Labor PI = 

$144,000 _ 
$129,600 

1.11 





Total 

Factor PI 

$264,000 = 
$244,600 

1.18 


somewhat lesser weight than the labor portion. Had the materials 
calculation considered materials used instead of materials lost, the 
materials would have had a much greater weight than labor in the total 
PI calculation, with the danger that a disproportionate cost reduction 
effort might be directed by the plant to materials rather than to labor 
and materials equally. 

One of the principal advantages of this method of calculating the PI 
is its ability to absorb without distortion the effect of changes in pro¬ 
duct mix. For example, as shown in Table 6-2, the plant produces 
three products in unequal proportion from year to year. In spite of the 
change in product mix, however, the 1974 PI is still 1.0 (with 1973 as 
the base year), and in 1975 the PI of 0.83 reflects a reduction in 



Table 6-2. Raw Materials Lost In Production. Product Mix 
Example, Fiscal 1973,1974,1975. 
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Partial Productivity Index—Raw Materials Lost in Production 1.00 1.00 0.83 
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Table 6-3. Plant A Output Versus Input ($ millions). 


—— 

1973 

1974 

1975 

1976 

1977 

1978 PLAN 

OUTPUT 

Raw materials lost in production 

$42.6 

$41.9 

$33.2 

$39.8 

$35.5 

$35.3 

Packing materials lost in production 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

19.4 

Labor and overhead 

25.4 

25.5 

19.2 

22.7 

19.9 

Total output 

$68.3 

$67.7 

$52.7 

$62.8 

$55.7 

$55.0 

INPUT 





$34.2 

$32.7 

Raw materials lost in production 

$42.6 

$41.0 

$32.4 

$37.9 

Packing materials lost in production 

0.3 

0.3 

0.3 

0.4 

0.3 

0.3 

Labor and overhead 

25.4 

25.3 

26,2 

28.1 

25.3 

25.9 

Increase in cost of capital 

— 

— 

0.4 

(0.9) 

(i.Q) 

(1.4) 

Total input 

$68.3 

$66.6 

$59.3 

$65.5 

$58.8 

$57.5 

Productivity index (output/input) 

1.000 

1.017 

0.888 

0.958 

0.947 

0.956 

Volume (millions of units) 

18.1 

17.6 

14.5 

16.2 

13.5 

12.5 


materials productivity (a greater percentage of materials are lost) dur¬ 
ing 1975 and not the effect of a shift in product mix. 

VH. Translating Productivity Indexes into Cost Reduction Targets 

Table 6-3 displays the basic data for computing the PI for six years 
including the base year 1973 and a projected PI for 1978. In addition 
to the two basic elements (labor and materials) the data include a line 
for packaging materials. Notice further that the cost-of-capital factor 
is contained only among the inputs and there only as a change in the 
cost of capital from the base year. The production volume figures are 
included to permit an analysis of the PI as a function of the 
throughput of the plant. 

The data from Table 6-3 provide some initial insight into why the 
productivity of the plant has fluctuated. For example, it appears that 
volume reductions have had a significant negative impact on the ab¬ 
sorption of fixed costs. In this respect the plant should be more 
responsive to volume declines in incurring fixed costs. It also appears 
that the unfavorable trend in variable cost productivity (primarily 
labor) is partially a result of low volumes. The reduced raw material 
shrinkage and reduced cost of capital have been die brightest spots 
over the last six years. Finally, as explained below, it will take a reduc¬ 
tion in input costs of $7.5 million (or 13 percent of the $57.5 million) 
to attain a target index of 1.10 in 1978). 
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As suggested by the mention of a target index, another benefit of 
the General Foods Productivity Index calculation is that it permits the 
computation of a bottom-line cost reduction figure that can be associ¬ 
ated with a particular productivity index and that can be given a plant 
manager as a cost reduction target. For example, if Plant A (Table 
6-3) were to establish a PI objective of 1.0 for the year 1978, it would 
need to reduce its input cost by $2.5 million, since the value added 
(output) in 1978 is expected to be $55 million and the input is expected 
to be $57.5 million. Table 6-4 depicts the plant manager’s plan to 
realize the cost reductions necessary to reach a target PI or 1.0. A 
similar analysis can be used to verify the statement above that a $7.5 
million reduction in input is needed to attain a target index of 1.10. 

Another example of the productivity trend for a plant is given in 
Table 6-5. In this case, Plant B appears to have experienced a positive 
change in productivity over the years with a few dips due to volume 
reduction. The primary improvements are in the area of raw material 
yield and to a lesser extent in labor productivity. There are no signifi¬ 
cant unfavorable trends. Table 6-6 outlines how the manager of Plant 
B anticipates raising his PI to 1.123 by saving $720,000, that is, by 
reducing his inputs by that amount. 

VIII. Application of PI at Division Level 

The PI calculation is not restricted to use at the plant level. It can 
also be usefully employed at the division level where the plant Pis are 


Table 6-4. Plant A Plant Productivity Index. 
Impact of 1978 Cost Reduction Program ($ thousands). 


PROJECT TITLE AND DESCRIPTION 

ANNUAL NET 

SAVINGS 

(1978 S) 

ANNUAL NET 

SAVINGS 

(1973 $) 

COST OF CAPITAL 

(F1973 $) 

$ CHANGE IN 

PLANT INPUT 

Equipment replacement 

$3492 

$1088 

$ 78 

$1010 

Reduction of raw material losses 

1700 

527 

69 

458 

Energy Conservation 

250 

24 

_ 

24 

Crewing 

350 

241 

_ 

241 

Reformulation 

1043 

717 

_ 

717 

Other opportunities 

161 

111 

— 

111 

Total plant 

$6996 

$2708 

$ 147 

$2561 


1978 Productivity Index: 0.956 

Revised 1978 index if all cost reduction is achieved: 1.001 
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Table 6-6. Plant B Plant Productivity Index. 
Impact of 1978 Cost Reduction Program ($ thousands). 
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1978 Productivity Index: 1.098 

1978 index if all cost reduction is achieved; 1.123 
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aggregated into a division PI. These data are reflected in Table 6-7 in 
the same format as the individual plant data, and as with the plant 
data, the division data can provide valuable insights on division opera¬ 
tions. For example, the primary reasons for the maintenance of the 
division PI at the base-year level is that improved raw materials yields 
and reduced capital investment have offset the drop in labor produc¬ 
tivity and the underabsorption of fixed overhead over the years. 
Reduced volume and its resultant unfavorable effect on fixed cost ab¬ 
sorption has been the single most negative factor. 

Just as the plants can have PI targets translated into cost reduction 
targets, so can divisions establish cost reduction objectives as shown in 
Table 6-8. Table 6-9 depicts a summary of the cost reductions 
necessary from each plant in a division in order for the division to 
meet the PI objectives for 1978 and 1983. 

IX. Role of Plantwide Productivity Measurement Program at 6F 

The primary purpose of the PPMP is to assist in meeting the com¬ 
pany’s continuing goal of General Foods being the low-cost producer 
in the food industry. Some of the uses of PPMP are: 

• To permit analyses of operations by cost element (raw materials, 
labor, and capital). 

• To motivate the plant managers in achieving cost reduction. 

• To provide a common measure between plants and between divi¬ 
sions. 

• To permit the measuring of the effects of cost reduction pro¬ 
grams. 

• To provide a basis for long-range and short-range planning to in¬ 
clude facilities planning. 

• To identify areas of potential improvement. 

• To permit the evaluation of various engineering techniques for 
cost reduction. 

• To highlight areas (by subelement) of potential improvement. 

As with any good system, the PPMP is being constantly studied and 
refined. As more plants participate in the system, it is likely to gain in 
acceptance companywide. The motivation provided by the individual 
plant productivity indexes is sufficient by itself to justify the system. 



Table 6-7. Division Productivity Measurement ($ millions). 
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Total input $203.8 $203.5 $189.4 $197.5 $174.3 $163.3 

Productivity index (output/input) 1.000 1.027 0.964 1.004 0.997 1.002 
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Table 6-9. Attainment of Division Objectives ($ thousands). 

Assuming that a division’s objective is to achieve a productivity index of 1.10 in 1978 and 1 20in 
1983, each plant must make some significant progress in reducing its level of input. The follow* 
ing example shows for each plant and the division the reduction in input needed to attain these 
objectives. 


DIVISION OBJECTIVES 

1978 COST REDUCTION 1983 COST REDUCTION 

Plant A 

$ 7,526 

$11,692 

Plant B 

58 

2,749 

PlantC 

7,573 

11,661 

Plant D 

541 

1,412 

Total division 

$15,698 

$27,514 


However, the additional uses of the system in planning and analysis 
have made the PPMP a very valuable management tool. 

General Foods has realized that as world food problems grow, 
members of the food industry will be under increasing pressure to pro¬ 
cess and distribute food products using the most efficient methods 
available. Its management believes that in the PPMP it has a mean¬ 
ingful measure of its progress toward optimum efficiency in the 
manufacturing process. Its general-purpose design permits applica¬ 
tion of the system on the myriad of food products already processed 
by GF as well as on future products. Its design simplicity also allows 
for translating productivity indexes into specific cost reductions, that 
is, into a language that plant managers understand and are responsive 
to. The PPMP, therefore, combines the attributes of a useful and flex¬ 
ible tool for corporate management with an understandable and ac¬ 
cepted measure for the man at the plant. 8 
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Program Development 


A program that fits your company is essential in the quest for cost re¬ 
duction. In general, all programs will have one common link that is 
necessary for the program to succeed. The common link can be de¬ 
fined as open communication. 

Successful cost reduction programs can usually be associated with 
effective communication between the various groups that supply in¬ 
put ideas. The idea input may come from management, engineering, 
or other segments of the labor force. Once ideas have been developed 
the next task is that of reviewing each approved idea at a scheduled 
meeting. In broad terms the weekly or monthly cost reduction meeting 
can be described as the forum for processing cases in an orderly man¬ 
ner. Attendance by committee members and guests is important and 
should be given priority over routine matters that may arise on a peri¬ 
odic basis. 

STARTING YOUR OWN PROGRAM 

How can you start your own program? Your best approach is to dis¬ 
cuss the concept with your supervisor and enlist his support. He 
should be able to provide feedback on the current company climate re¬ 
garding this endeavor. 

At the same time your supervisor is evaluating the new venture into 
a systematic program, you can be working in the following areas: 

1. Develop a proposed charter that would cover an expanded role 
into cost reduction/productivity involvement. 

2. Define productivity progress in your company. You will prob¬ 
ably need some assistance from accounting in this area. Review the 


m 
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last annual report, compare your company with others that compete 
in the same marketplace. Productivity is doing more with the re¬ 
sources we have. It is measured as the simple ratio: 

Output 

Input 

Output refers to goods and services produced and may be ex¬ 
pressed as dollars, pounds, etc. 

Input refers to labor, material, capital, etc. 

3. Define productivity improvement. Productivity improvement is 
not just working longer and harder, it is working smarter. It means de¬ 
vising a method to get the best return on our investment in people, raw 
materials, facilities, equipment, and other resources. Some of the 
ways to improve productivity include: 

• Creating a more productive working environment; reviewing 
people’s concerns and seeking inputs for improvement. 

• Developing new products and technology that challenge the mar¬ 
ketplace and result in lower costs. 

• Managing our production resources more effectively; developing 
action review audits. 

• Uti li zi ng machinery and equipment more efficiently; auditing 
utilization. 

• Improving our working methods; conducting random audits. 

• Motivating and training our people; showing a genuine concern. 

In short, we produce more when we have better tools, production 
techniques, and are better organized and managed. 

4. Develop awareness of cost reduction. To be effective, every seg¬ 
ment of the company should understand its responsibility for Improv¬ 
ing productivity. This understanding is communicated through vari¬ 
ous methods. Among these are the following: 

• Establish productivity goals and cost reduction objectives. 

• Develop productivity measures for the shop, warehouse, and of¬ 
fice. 

• Encourage participation of all employees in the cost reduction 
improvement effort. 

• Evaluate cost reduction training programs. 
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Let us break each of these steps down a little further. 

5. Establish goals and objectives. To be successful a cost reduction 
improvement effort must include productivity goals. Try some goals 
even if you are not sure they are right; make corrections late. The key 
is to establish reaching goals. 

The following is a simple five-step technique for cost reduction goal 
setting: 

• Decide how to monitor achievement. 

• Determine your productivity level. 

• Set attainable goals with cost reduction conversions. 

• Establish action plans for improvement. 

• Implement cost reduction improvements. 

Once you have decided on the output-to-input ratios that best fit 
your work, set improvement targets for the next month or year. 

6. Develop productivity measures. To be meaningful the produc¬ 
tivity measure used should relate to the organization unit. The follow¬ 
ing are measures that might be considered: 

• Employee productivity, measured as output per employee or per 
man-hour, such as: 

—dollar sales per employee 
—value added per payroll dollar 
—units per man-hour 

• Equipment productivity, measured as output pa- machine hour, 
such as: 

—pounds per machine hour 
—units per machine hour 
—machine utilization or downtime 

• Assets productivity, measured as output per asset dollar, such as. 

—sales per asset dollar 
—units per asset dollar 

• Energy productivity, measured as product output per energ> in¬ 
put, such as: 

— units of product per cubic feet (gas) 

—units of product per gallons (oil) 

—units of product per kilowatt-hour 
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7. Encourage participation of all employees. The emphasis on pro¬ 
ductivity/cost reduction as a company goal comes from the top. But 
the best ideas for improving operations often come from the bottom. 
The involvement of people at all levels will ensure successful efforts. 

The following techniques, communicated properly, can provide a 
participative atmosphere for productivity improvement: 

• Encourage employee suggestions. 

• Encourage employee participation in cost reduction. 

• Consider employee recognition methods such as: 

—employee productivity awards 

—cost reduction contests 
—gift certificates for achievement 

• Use employee motivation techniques such as: 

—employee suggestion awards 

• Monitor employee productivity. 

8. Evaluate cost reduction training programs. Many techniques are 
available to engineers, managers, and supervisors that can aid in 
achieving cost reduction goals: 

• Work simplification can be used in office, shop, and warehouse. 

• Short-interval scheduling can be used to control investment. 

• Employee motivation methods can be utilized to generate input 
ideas. 

• Improvement of supervisory effectiveness can be useful in goal 
setting. 

• Value analysis can be applied to products and services. 

• Automation applications can be applied if justified by rate of re¬ 
turn. 

• Methods analysis can be applied in all operational functions. 

AFTER THE PROGRAM IS DEFINED 

Once the program is defined each manager, supervisor, and engineer 
has a responsibility to improve productivity within his or her func¬ 
tional area. The methods used to improve productivity should be tail¬ 
ored for each situation. Successful programs usually involve positive 
employee attitudes. It is a management function to perceive present 
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attitudes and work to improve them. Engineers have the challenge of 
improving technical systems and the related quality measurement 
techniques. My experience has been that the written case method of 
cost reduction is one of the most useful approaches that can be uti¬ 
lized. The written case method can be developed from a logical se¬ 
quence of events. In broad terms, the first item in the chain of events is 
the development of an idea that appears to have potential. Potential 
can be defined as a projected dollar savings that is related to a product 
or service. Each item that is deemed to have savings potential should 
be documented for investigation. Refer to Figure 7-1 for an example 
of the steps involved in processing an idea. 


Premeeting Idea Development 

Before any cost reduction case can contribute to the bottom line of 
any product line a lot of groundwork has taken place. Idea conception 
is the most vital link in a chain of events. Every idea can be handled in 
an orderly manner if a stepping-stone approach such as a well-defined 
cost reduction program is utilized. Once the idea is documented the 
next step is to determine the feasibility of application. This part of 
the case development can be done by the individual who conceived the 
idea or perhaps someone who has a special knowledge in a particular 
field. The approach may follow the steps listed below: 


• Investigate and assemble data. 

• List differences in present versus proposed method. 

• Define advantages of the new method. 

• Determine requirements for labor and the associated labor rates. 

• Determine current production volumes and the trend for the next 
five years. 

• Compute an estimate of first-year savings and a five-year sum¬ 
mary by year. 


Assuming that the feasibility study supports your idea, where do we 
go from here? Depending on the paperwork flow in your cost reduc¬ 
tion program, the next step may be your presentation at the meeting. 
My experience is that a scheduled meeting on a mont y asis isa 
quate. In the first phase of starting a new program weekly meetings 
may be beneficial, and even a requirement. 
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BASIC IDEA 


1. Present Method 


INVESTIGATION AUTHORIZATION 
Brief Title 
Scope and Subject 


2. Proposed Method 


J. Estimated Savings 


4. Signature 


Attachments_Yes No 



Complete Date 
Rate of Return 
Make vs. Buy 


Control Number 


OUTLINE OF WORK AND SCHEDULE 


Suggested By 
Reason For Reissue 


Conducted By 


ESTIMATED COST AND SAVINGS 

1. Development Expense - $ 

2. Associated Expense - $ 

3. New Plant Items - $ 

4. Total (l s 2, 3) - $ 

5. Annual Savings 

Current Year - $ 
Est. 5-Year Avg. - $ 

6. Disposal of Plant 

v Cost - $ 

Cost of Disposal - $ 
Salvage Value - $ 

7. Approvals: 


Figure 7-1. Processing an idea. 
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Published Schedule of Meetings 

A published schedule is a must in order to assure that everyone is 
aware of two critical dates: the cutoff date and the meeting date. 

• The cutoff date is defined as the last day that a case can be sub¬ 
mitted to the accounting group for review. Only cases submitted by 
this date can be placed on the agenda for the monthly meeting. What 
types of cases are included in this review? The answer: all types of 
cases that come before the committee. This includes all new cases, 
cases that are reissued for a specific reason, and the real meat of the 
program, all cases that are being closed with specified dollar savings. 
This point will be expanded further with examples in the chapter. 

• The meeting date is the scheduled date of the cost reduction meet¬ 
ing. As a general rule the meeting dates are scheduled for the entire 
year. This is essential for the participants and guests to plan their ar¬ 
rangements. This becomes even more important when people from 
several plant locations are part of the committee. Regardless of how 
your program is designed to work, scheduled meetings are a must. Re¬ 
fer to Figure 7-2 for an example of a typical schedule that is pubhshed 
in advance of all meetings. 


Committee Members 

Any organized involvement—baseball, football, basketball, cost 
reduction—is composed of people who play certain roles. In the case 
of the monthly cost reduction meeting, the chairman is the captain of 
the team. The chairman of the committee is usually from the engineer- 

ing group. In most cases he or she is usually the ranking mem er o 
management on the cost reduction committee. 

1. The chairman, in broad terms, is responsible for the following. 

• To define the goals and objectives of the program. 

• To provide ongoing direction for the cost reduction committee. 

• To select the coordinators for the various product lines of busi¬ 
ness or in some cases representatives for remote plant sites. 

• To review monthly achievement related to predetermined go s. 

• To keep upper management informed of progress as well as pro - 

lem areas when achievement of goals appears to be lagging. 

• To publicize the achievement of the cost reduction committee. 
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December 22, 1980 


Memorandum for Record 

The following information is furnished for your planning in conjunction with the 1981 pro¬ 
gram. Cases to be included in the Cost Reduction meeting agenda must be in Accounting ten 
days prior to the meeting per the following schedule: 


Cutoff 

Date 


01/20/81 

02/17/81 

03/24/81 

04/21/81 

05/18/81 

06/22/81 

07/21/81 

08/08/81 

09/22/81 

10/20/81 

11/13/81 


Meeting 

Date 

01/13/81 

02/03/81 

03/03/81 

04/07/81 

05/05/81 

06/02/81 

07/07/81 

08/04/81 

09/01/81 

10/06/81 

11/03/81 

12/01/81 


Please distribute this information to all parties concerned. If you have any questions, please 

contact me. 


Secretary 


Copy to: 

All Cost Reduction Coordinators 

Figure 7-2. Memorandum for record. 

2. Cost reduction coordinators are the real work horses of the com¬ 
mittee. The success of any cost reduction program depends on selling 
ideas, and this can only be achieved through effective communica¬ 
tion. When people are selected to fill this function the following 
should be considered: 

• The coordinator must be skilled in communications; this includes 

both verbal and written forms. 

• coordinator must be able to deal with other engineers and 
stimulate the flow of new ideas into the program. 

• The coordinator must be able to deal with all levels of manage¬ 
ment and utilize visual media to document accomplishments. 

® The coordinator must be respected by his peers. This respect is 
earned from previous successes in the program. In some organi- 
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zations a success may be defined as the achievement of $1.0 mil¬ 
lion in cost reduction savings. 


3. The cost reduction secretary may be a member from the account¬ 
ing group. This seems like a logical selection since all paper flows 
through this group at least ten days before the meeting date. 

This interval allows time to review each case for neatness, original¬ 
ity, and aptness of thought. Also, production volumes and projected 
savings can be reviewed for any extension errors. 

The secretary also records any vital transaction that takes place dur- 
ing the meeting. At the meeting the secretary passes out a copy of the 
agenda and each case that is to be reviewed. 

4 Cost reduction conductors are the engineers who attend specific 
meetings and are not members of the official committee. Their func¬ 
tion is to report on a specific action plan that is to be followed or to re¬ 
port on a completed investigation case that has been wrapped up with 
a specific amount of dollar savings. The use of samples, photographs, 
slides, or other visual means can enhance any cost reduction presenta¬ 
tion. This is very important for other members of the committee who 
may not be as familiar with the case as the conducting engineer. 

5. Selected guests are usually members from upper management. 
Their attendance adds to the meeting in that it displays the company s 
ongoing interest in the program. Their presence also allows them to 
pass along other items of interest that may not have been filtered down 
through the normal channels. The meeting allows management to in¬ 
ject feedback on earnings, sales, and a projection of the business pic¬ 
ture for the future. From time to time, if things are lagging m the re¬ 
sults achievement-the savings that were planned for a given point m 
time—a few well-placed words always seem to motivate the committee 
and others who contribute input information. 


Location of Meetings 


If your program is conducted in a company that has only one 
location or distribution site, the meeting would normally be held at 
that location. However, if the cost reduction program you are now as¬ 
sociated with or wish to start is to be spread over several states and 
multiplant sites, you have a different problem: maintaining an effec¬ 
tive communication network. In my experiences, I have seen the pat¬ 
tern for selecting meeting locations go full circle. 
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) Western Electric 


Investigation Case Authorization 


(411,078-203) 
case wo. 411,083 


CONSOLIDATION OF PLUG-IK POOL 


STOPS MC OS.CCT 

THIS CASE PROPOSES TO RELOCATE THE NCK AREA 
PLUG-IN POOLS NOW STORED IK IKE SAN LEANDRO 
POLVORDSA STREET AND SACRAMENTO SIXTH STREET 
LOCATIONS* TO THE SAN LEANDRO VERNA COURT 
DRIVE LOCATION. (1) 

THIS CONSOLIDATION WILL RESULT IN LABOR AND 
OPERATING COSTS SAVINGS. 


FUNCTION : WHSE 
PECC/RECC: WHSE 

KEY WORD INDEX 

!. CONSOLIDATE 
2. PLUG-IN 
a.~POOl 


EJ COST »COOCT»( 

o ctnt» ocwtoi 

I I Hit STSTtw < 


-22PC81825SL 

«* pjtTt 8/82 
r Mt>LIC*»U !».«■», 

- T. 

CD G(xr»^ 


ox worn we; sr«m»y 

OPEN INVESTIGATION CASE 
CONDUCT FEASIBILITY STUDY 
CONSOLIDATE LOCATIONS 
CLOSE CASE (2) 


* HSW.T V This C*Sl . 

{*1 WOWS **T *£**»*HM-:fHTs(3) 


52,496.00 

0 


$12,000.00 

0 

0 


Th*H IH&Bfc. (4) $ 93.000.00 

total $ 105,000.00 


location division of savings 

lOOS TO NCHSC 

NO APPLICATION AT SCSC A WIOSC 


iriTRissa - S¥ 

G. C. GEEHARD - SV E. A. CRINER - S¥ 
£. A. CRINER - SV _ 

rw LOCATION CHANGE. 

(2) TO CHANGE CLOSING DATE. 

>?{ £ 0ST 0F HDVIKS material. 

(4) COST TO LEASE RACKS AND BU1LDIH3 
, , LEASE DIFFERENCE. 

5 DEVICES^ KACH2K£S ^ MAND STRAP 


I fuBx. mo trnrr. (5) 


wmoituhs fm*s 1,2, & s) 


5. MHWJll SB.WMCS Msec 
I*) 5 Tt*« *.£«.*£ 

(*1 CW*H»iT LtVCl* 


$225,796 
mi~M2~- 


12 wbhTkS SorsttXftMT TO Tut 


(•S COST or »is»0s«L 
«C| SHVWC ttAS/l 


C/S COOHD. kulih.u- txsBSi J 


Figure 7-3. Investigation case authorization. 
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In a small organization the location of the meeting will be no prob¬ 
lem. It will usually be held in the same facility. A larger organization 
with more than one operation such as a sales office, manufacturing 
plant, or warehouse may choose to vary the meeting location in order 
to provide an opportunity for exposure to the meeting and how the 
system works. 

Your Monthly Meeting 

The monthly meeting will deal with new ideas that are coming be¬ 
fore the committee for the first time. Also, cases that have been previ¬ 
ously approved must be reexamined when the original scope is 
changed. A typical example of such a case is shown in Figure 7-3. 

SUPPORTING DETAILS 
DEVELOPMENT EXPENSE 

ENGINEER’S SALARY $24.96 X 100 HR = $2,496.00 
ASSOCIATED EXPENSE 

ESTIMATED RELOCATION EXPENSE = $ 12,000-MOVEMENT OF MATERIAL 

$ 30,000—FOR RACKING LEASE 
$ 63,000—FOR ADDITIONAL BUILDING 
LEASE COSTS 

$105,000 


NEW PLANT 

FURNITURE AND FIXTURES = $1,000—FOR TAPE MACHINES. 

SAVINGS 

IT IS ESTIMATED THE CONSOLIDATION OF THE PLUG-IN POOL AT ONE LOCA¬ 
TION WILL ELIMINATE SIX GRADE 3 WAREHOUSE EMPLOYEES. 

CURRENT LEVEL 

S15.42/HR x 40 HR/WK x 52 WK/YR x SIX EMPLOYEES = $192,442.00 

FIVE-YEAR AVERAGE (ASSUME 8% LABOR INCREASE) 

1ST YEAR $ 192,442 
2ND YEAR $ 207,837 
3RD YEAR $ 224,464 
4TH YEAR $ 242,421 
5TH YEAR $ 261,815 

$1,128,979 + 5 = $225,796 

Figure 7-3. ( continued) 
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Each change is listed in the block “reason for reissue.” In order to 
provide the complete picture the entire case must be rewritten. This in¬ 
cludes the investigation case authorization, supporting details, and 
the return on investment analysis. Return on investment is where the 


COST REDUCTION ESTIMATE CONSOLIDATION OF PLUG-IN POOL PRINT 06/09/81 
FILE: CRINER /1981 UPDATE 06/09/81 


LINE 

1. BUILDING AND LAND IMPROVEMENTS 

2. OTHER PLANT 

3. INVESTMENT TAX CREDIT 

4. ASSOCIATED EXPENSE 

5. DEVELOPMENT EXPENSE 

6. PRODUCT INVENTORY 

7. NET SALVAGE 

8. TOTAL 


INCOME TAX CREDIT 


NET COST 

RATE 

NET 

OF CASE 


AMOUNT 

(A) 

(B) 

(C) 

0.0 

XX 

XX 

1000.0 

8.60% 

86.0 

XX 

6.67% 

66.7 

105000.0 

43.00% 

45150.0 

2496.0 

43.00% 

1073.3 

0.0 

XX 

XX 

0.0 

XX 

XX 

108496.0 

XX 

XX 



NET SAVINGS 

INCOME TAX CREDIT 

NET CASH 

YEAR 

GROSS *0.5700 

PLANT 

EXPENSE 

RETURN 

CD) 

(E) 

(F) 

(G) 

(H) = E + F + G 

9. 1 

109691.9 

86.0 

46290.0 

156067.9 

10. 2 

118467.1 

86.0 

XX 

118553.1 

11. 3 

127944.5 

86.0 

XX 

128030.5 

12. 4 

138180.0 

86.0 

XX 

138266.0 

13. 5 

149234.6 

86.0 

XX 

149320.6 

14. TOTAL 

XX 

XX 

XX 

690238.1 

YEAR 

PRESENT VALUE AT 129.4% 

RATE OF 

RETURN 

CD 

(D 




15. 1 

68027.7 




16. 2 

22524.6 




17. 3 

10603.0 




18. 4 

4991.2 




19. 5 

2349.5 




20. TOTAL 

108496.0 




21. AVERAGE ANNUAL RETURN (14H/5 YEARS) = 

$138047.6 



22. COST RETURN RATIO (8A/LINE 21) = 


0.7859 


23. RATE OF RETURN = 129.4% 


24. PREPARED BY: E A CRINER 

Figure 7-4. Rate of return worksheet. 
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total picture comes into focus. Refer to Figure 7-4 for a typical analy- 

sis * 

Once a study has been completed an investigation report is issued. 
See Figure 7-5. This report can be designed to fit any situation. The il¬ 
lustration has worked well and can be modified to suit your needs. The 


REPORT ON INVESTIGATION CASE 


CASE NO. 

LOCATION 

DATE 


CONDUCTED BY 


SUGGESTED BY 


SCOPE AND OBJECT : A BRIEF STATEMENT OF THE PURPOSE AND OBJECTIVES. 

ACT I Oil TAKEN : A BRIEF SUMMARY OF WORK PERFORMED. 

RESULTS OBTAINED : A SUMMARY OF RESULTS OBTAINED. 

PATENT CONSIDERATIONS: DOES THE CASE HAVE ANY? 


EXPENDITURES AND SAVINGS: 

A SUMMARY OF BOTH. 




EXPENDITURES 



DEVELOPMENT EXPENSE 
ESTIMATED ACTUAL 

ASSOCIATED EXPENSE 
ESTIMATED ACTUAL 

PLANT 

ESTIMATED ACTUAL 

s $ 

$ s--- 

$ -- 

— S--- 


SAYINGS 


CURRENT YEAR 
FIVE YEAR AVERAGE 


estimated 

s. Z L 

$ _ 


ACTUAL 

S 

$ _ 


RATE OF RETURN: 


APPROVALS 


INVESTIGATING ENGINEER - 


CHAIRMAN 


DEPARTMENT CHIEF, PRODUCTION, 


DEPARTMENT CHIEF, ENGINEERING. 


DEPARTMENT CHIEF, ACCOUNTING- 

PLANT MANAGER _—-- 


Figure 7-5. Report on investigation case. 
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results can be verified by Accounting to insure that savings claimed 
are real and will stand up under close scrutiny. 

Processing of Cost Reduction Cases 

The flowchart in Figure 7-6 illustrates in general the action steps 
that are required in the processing of an idea associated with cost re¬ 
duction. 

Once the idea has been documented as a proposal it is routed to the 
local coordinator for review. If the concept is not currently under in¬ 
vestigation the official case can be developed. At the monthly meeting 
the case is presented to the committee. Once the case is accepted work 
can be started. At this point in time the following events also start: 

• Time charges are recorded and charged to the assigned case num¬ 
ber. This is shown on the weekly time sheet. 

• Associated expenses are also recorded against the authorized case 
number. 

• Plant or capital expenditures are also recorded against the case. 

• As a general rule these factors could be recorded by the local ac¬ 
counting group on a weekly basis or as they occur. 

These factors should be watched carefully by the engineer who is 
working on the case. When it appears that the approved limits will be 
exceeded for some reason, the case should be reissued for manage¬ 
ment’s approval. 

What does this mean? Simply stated it means that the scope of the 
case has changed; this could be due to higher dollar expenditures or a 
delayed closing date. Cases should be reissued when for some valid 
reason the scope of the original proposal is altered. If you are setting 
up a new program, guidelines to meet your objectives and operation 
should be tailored to meet specific needs. 

The Meeting Activity 

Minutes for each meeting are prepared by the secretary. A copy of 
the agenda is provided for each individual attending the meeting. A 
typical format is shown in Figure 7-7. 

The approved minutes provide a list of the accomplishments for 
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Figure 7-6. The processing of a cost reduction case. 
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COST REDUCTION 
COMMITTEE MEETING MINUTES 


Advanced Products, Inc. 
Sunnyvale, California 


Meeting #26 
March 17, 1981 


Committee Cost Redu 

Members Coordlnat 

F. Wilson, Chairman D. Quick 

D. Franks, Secretary P. Hawk 

P. Cotter M. King 

E. Jones B, Walker 

A. Lind 


Cost Reduction Guests and 

Coordinators _ Cost Red uction Conductors 

D. Quick E. Peck, Manager 

P. Hawk W. Matt, Engineer 

M. King R. Mech, Engineer 

B. Walker J. Criner, Engineer 


1. The Cost Reduction committee met on March 3,1981, at 10:00 a.m. in the Executive Dining 

Room. 

2. The following closing reports on completed cases were reviewed and approved. (S in 000) 

_ Case No. Description _ 5-Yr. Avg. Current Return _ 

a. 245-A Reduce Use of Precious Metal $ 60.5 $ 53.7 190% 

F. R. Davis, Engineer 

b. I86-C Replace Manual Bonders $235.1 $195,6 215% 

R. T. Mace, Senior Engineer 

c. 205-A Redesign 297 Spring Assem. 0 0 0 

A. C. Jones, Engineer 

d. 169-B Revise Insp. Plan for Wafers $ 25.7 $ 18.5 160% 

E. L. Mann, Engineer __ _ _ 

CLOSED $321.3 $267.8 xxxx 

3. The following new cases were opened and approved by the committee. 

a. Case No. Scope: To reduce the cost in the application of nickel silver raw material. 

This case deals with savings of labor and material. 

Expenditures Savings 

_ Dev-Exp. Assoc. Exp. New Plant 5-Yr. Avg. Curr. Yr. Return 

S») 51,500. 0 SSlii ^ ^0% 

Suggested by Conducted by 

F. H. Wall, Engineer F. H. Wall, Engineer 


b. Case Mo. 

2 80-A 


Scope. Replace oversized supply fan motors with smaller energy-efficient 
motors. New 10-tip and 15-hp motors will replace the existing 20-hp 

motors. 


Figure 7-7. Committee meeting minutes. 
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Expenditures Savings 

Dev. Exp. Assoc. Exp. New Plant 5-Yr. Avg. Curr. Yr. Return 

$3,000 $3,000 $22,000 $14.8 $14.8 52% 

Suggested by Conducted by 

O. L. Lane, Supervisor I. W. Gordon, Engineer 

J. W. Gordon, Engineer 


Scope: Reduce solder time on the 973-B Sub Assembly. At the present time, 
soldering is performed using a Weller 60-watt iron with an 800 
solder tip. This proposal deals with increasing operator output by 
using a 60-watt iron with a 900° solder tip. 


Expenditures 

Dev. Exp. Assoc. Exp. New Plant 

$ 10,000 0 0 

Suggested by 

J. B. Wilson, Engineer 
S. D. Wesley, Senior Engineer 


Savings 

5-Yr. Avg. Curr. Yr. Return 

$109,200 $110,300 700% 

Conducted 

J. B. Wilson, Engineer 

S. D. Wesley, Senior Engineer 


4. The following cases scheduled for closing were extended with revised closing dates. 


Case No. Description 

Date Opened _____ 

a. 201-C PCB Assem. Methods 

7/80 Using Single Station 

Concept. 

C. R. Davis, Engineer 

b. 209-A Imp. Quality on Gp. B 

9/80 Modems L-l, L-2 

R. L. Mason, Engineer 

c. 214-C Reduce Assem. Time 

12/80 on the RLX-Modules 

R. L. Jones, Engineer 


Est. Savings 
Current Level 

Revised 

Closing 

Reason 

$42.6 

9/81 

Design 

Change 

$36.5 

10/81 

Program 

Delay 

$67.3 

11/81 

Waiting for 

Machine 


5. Unresolved Items - None 


Approved- 

Chairman 


Secretary 


Copty to: 

R. L. Harris - Austin 
D. R. Wilkes - Denver 
H. D. Krahn - Raleigh 


Note: The cost reduction suffixes A,B,C, denote product class of business. 

Figure 7-7. (continued) 
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each meeting. If your program operates in a multiplant environment, 
copies can be forwarded to each location. In most cases this can be 
done best through the efforts of the cost reduction coordinator. The 
structure that you operate in may dictate a different distribution pat¬ 
tern. The means by which the data is communicated is a secondary 
matter. The important aspect is that the data is shared with others in 
the organization regardless of how the organizational chart looks on 
paper. 

Each meeting provides an opportunity to update progress that has 
been achieved to that point in time. Refer to Figure 7—8 for a typical 
example. A review of the first three months’ achievement is shown for 
each product group. The column previously closed is a statement for 
January combined. Closed this month is a statement of achievement 
for March. The yearly total is summary for the first three months. The 
adjacent column labeled ‘ ‘yearly goal’ ’ is the planned achievement for 
the year. The percent complete column indicates the present achieve¬ 
ment as compared to the yearly goal. Second-quarter goals are in¬ 
dicated as a projected statement. The third- and fourth-quarter goals 
are stated in terms of the balance that must be achieved in that time 
period. Normal progress against planned goals will change each col- 


ADVANCED PRODUCTS. INC. 
COST REDUCTION SAVINGS 

MARCH 25, 1981 


PRODUCT 

CLASS 

PREY. 

CLOSED 

CLOSED 

THE MO. 

YEARLY 

TOTAL 

YEARLY 

GOAJL 

% COMP. 

GOALS TO 
2nd QTR. 

COMPLETE 

3RD & 4TH QTR. 

A 

S 29.7 

$ 53.7 

$ 83.4 


425.0 

19.6 

$ 55.0 

$286.6 

B 

S 43.1 

$ 18.5 

$ 61.6 

_$ 

200.0 

30.8 

$ 87.6 

$ 50,8 

C 

$ 32.7 

$195.6 

$228.3 

_$_ 

750.0 

30.4 

$165.3 

$356.4 

D 

$ 21.9 

$ 0 

$ 21.9 

_s_ 

100.0 

21.9 

$ 42.7 

$ 35.4 

E 
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Chairman 


Figure 7-8. Cosi reduction status report. 



PROGRAM DEVELOPMENT 129 


nmn monthly with the exception of the yearly goal. There are occa¬ 
sions where the yearly goal may change. These changes will be inade¬ 
quate without major changes in the planned level of business. 

RESTATED COST REDUCTION OBJECTIVES 

After reviewing the monthly meeting of the cost reduction committee, 
it appears appropriate to restate the goals and objectives: 


• To stimulate cost reduction ideas and successful follow-through 
in all phases of the business. This includes clerical operations as 
well as the ever-present challenges in the production and distribu¬ 
tion network. 

• To provide a medium for exchange of new ideas and methods. 
The development and sharing of ideas is the basis of any success¬ 
ful program. 

• To reduce duplication in the pursuit and development of cost re¬ 
duction. This aspect of the program can be enhanced by effective 

coordination. . 

• To provide management recognition for excellence by individuals 
and other groups in the business structure. Included in this 
grouping are engineers, managers, and nonmanagement employ- 

ees. 

• To measure yearly performance obtained as measured against 
yearly goals. The yearly goals may be stated in several different 
ways. The most common may be, “Our goal is $6 million in 
1982.” Another approach may be to state the savings goal as a 
percent of total sales for the period. 


SUMMARY 

The intent of this chapter has been to discuss development con¬ 
cepts, the function of the cost reduction meeting, the roles that 
team members play, and formats that can be used to document as 
well as process ideas. 

Cost reduction summary statements can be designed to fit your spe¬ 
cific needs. Your program will be, as most programs have been, 
changed as your needs and business conditions dictate. 



8 

Expense Control Techniques 

Development of expense control techniques is an ongoing challenge 
for management, engineers, and other members of the work force. 
This challenge is not viewed as a temporary issue. In fact, the opposite 
may be true: The reduction in expenses will continue to be a goal in 
every company. 

In general, reduced expenses are usually linked to increased produc¬ 
tivity. There has been a great deal of controversy in the past few years 
about the low growth rate of productivity in the United States. The 
slowdown has left its impact on the total economy. Many discussions 
have focused on macro developments that have led to the slowdown in 
the economy. 

Actually, productivity gains are largely made on a micro basis. They 
are made by individual firms and are made on an item-by-item, proc- 
ess-by-process, and plant-by-plant basis. In summary, gains made in 
these areas contribute to the total productivity at the firm level. In 
order to achieve increased productivity at the firm level we must be 
able to control and reduce our expense inputs. 1 


THE CHALLENGE 

In order to do this, we must be able to analyze our current productiv¬ 
ity measurements; from this we must be able to determine our weak 
spots. To do this we can start by looking at three areas of expense. 

• Direct labor. 

• Indirect labor. 

• Related expenses. 


130 
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Take a good look at each of the three areas. If things look good in each 
group you could be looking in the wrong place, or perhaps you just 
have not looked far enough. 

Ask yourself the following questions concerning each expense 
grouping. 

Direct Labor 

• Do proper man-loading techniques exist? 

• How often is man loading validated? 

• How is excess man loading determined? 

• Who makes the initial and final decision? 

Indirect Labor 

• How do you control and pay for absences? 

• How much training is really needed? 

• How do you control miscellaneous expenses? 

• How do you control travel and living expenses? 

Expense 

• How do you control expense supplies? 

• How do you control janitorial service contracts? 

• How do you evaluate the required guard services? 

• How do you control energy costs? 

Your first thought may be that the above items will all take care of 
themselves. This is not so. These items are in fact the basics of any cost 
reduction program. Items such as these have provided stepping-stones 
for many successful cost reduction programs. What is the secret in 
gaining control of the above items? The secret is the involvement of 
people. In this case the ideas can come from people in all strata of the 
corporate society. 

THE MAZDA EXPERIENCE 

The Mazda Company has developed a dose-working management- 
labor relationship that has resulted in a strong employee interest in all 
aspects of company operations. Management encourages this atmos¬ 
phere of involvement and has developed several systems that deeply 
involve both labor and management. An employee suggestion pro- 
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gram has operated successfully for more than 25 years. Any company 
employee can suggest an idea for improving operations in the work en¬ 
vironment. This encouragement policy in 1981 led employees to sub¬ 
mit more than 1.75 million suggestions. The acceptance rate for all 
employee suggestions exceeded 50 percent. 

Quality circles provide another valuable forum for employee partic¬ 
ipation. In 1981 there were approximately 2150 circle groups. Over 
16,000 employees engaged in ways to solve problems in an effective 
manner. The problems solved were related to quality, productivity, 
material consumption, and other production-related items. A q uali fy 
circle will usually consist of seven or eight members. The members 
meet on a volunteer basis. They meet on their own time several times 
each month to discuss and solve issues of mutual concern. These 
groups have made contributions to increased productivity and qual¬ 
ity. Aside from this, the quality circles have provided the employees 
an opportunity to participate and gain a sense of accomplishment. 

The question to be answered at this point is, does such a system 
really work? 

A valid question indeed. Let us look at the results that have been 
achieved. 

• Mazda productivity has increased 97.8 percent in the five-year 
period of 1976 -1981. 

• Employee suggestions made and accepted have grown at a steady 
rate. Approximately 200,000 suggestions were submitted in 1975 
compared with approximately 1.75 million in 1981. The accep¬ 
tance rate has been above 50 percent. 

• Translated into a partial productivity measurement, 24 vehicles 
were produced per employee in 1976 compared to 46 vehicles in 
1981. 

• The bottom line in 1981 was an after-tax income of $85.0 million. 
This achievement was based on 1.25 million sales units in fiscal 
1981.2 

This summary speaks for the efforts of a group of employees who are 
involved with and care for the company that provides them the weekly 
paycheck and a secure way of life. Statements like this are not un¬ 
usual. Examine the annual report of your company. Look for state- 
ments that indicate current performance in the area of cost reduction. 
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CLOSER TO HOME 

In June 1979, the Westinghouse Marine Division introduced a divi¬ 
sionwide productivity improvement program. The program was intro¬ 
duced as a P.R.I.D.E. program. The objective of this program is to 
identify effective methods for generating ideas, develop ways to proc¬ 
ess and handle the ideas, and implement programs that reduce costs. 
The end objective is to increase productivity. This venture was a step¬ 
ping-stone to the formation of an effective quality circles program. 
The program was developed along the following lines: 

• Quality circles are small groups of volunteer employees that meet 
for one horn: each week on company time. 

• Group size would run from 6 to 10 people doing related work as¬ 
signments. The objective of the meetings is to identify, analyze, 
and solve work-related problems. 

Quality circles utilize a set of techniques that involve individuals 
who work together in the problem-solving process. Because no work 
environment is perfect, the people who face the specific problems 
come together to identify, investigate, and find solutions to those 
problems. Problems do not just happen—they are created. Differing 
goals, work schedules, tasks, and changes can all create problems. 
Some problems are caused by people, some problems are caused by 
materials, or methods, or machinery, and some very complex prob¬ 
lems can involve people, materials, methods, and machinery. Identi¬ 
fying the problem is not the end of the challenge. Quality circles go on 
to investigate exactly what caused the problem, determine how best to 
solve the problem, and put that solution into practice. 

The quality circles program has a step-by-step procedure for solving 
problems called the quality circles cycle. At each step a question is an¬ 
swered or task completed. 

• What problem are you going to attack and why? 

• Is this one problem or several problems in one general area? Sim¬ 
plify by choosing one problem and research that area. 

• Sort the information from your research. What factors are a part 
of the problem? 

• What steps are you going to take to solve the problem? 

• How do you implement those actions? 
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• Put your implementation plan into action. 

• Have you really solved the problem? 

• Have you set up a way to make sure that the problem stays solved 
or that your solution does not cause a different problem? 

• Are there any areas of your problem left unsolved? Investigate 
and solve those areas. 

A management review will take place when the quality circle is 
ready to share its progress. In some cases the group may solve a 
number of related problems before the review with management. 
Some types of problems will require that management become an ac¬ 
tive force in the various stages that develop the solution. In either case 
the management review permits an opportunity for the group to share 
its progress. 

How has the system worked? From the concept development stage 
in 1979 to mid-1982, over 1000 quality circle groups have b een formed 
within the Westinghouse Company. Feedback from several close 
friends of mine indicate that the program is viewed as a success in 
every sense of the word. 

OTHER APPROACHES 

When you view the various facets of your own job, or one you are 
fa mili ar with, can you find ways to improve functions or save money 
or time? If you can, then you have already completed the first step of 
developing a cost reduction. Take just a moment and make notes on 
some idea to follow up at a later date. Cost reduction—whether it is in 
the area of engineering cost reduction or the better-known employees’ 
suggestion system—has been lowering the costs in many companies 
for more than 30 years. And now, with today’s environment of high 
inflation, soaring interest rates, and increased material and labor 
costs, it has become even more vital to review current practices and 
material to determine if there is a better way. 

“Think, Write, Submit” is a new action motto for cost reduction to 
encourage employee participation in the engineering cost reduction 
system and the suggestion system. This is essential for continued suc¬ 
cess in the program. It is important that this thought, action, and fol¬ 
low-through chain not be broken. If you do not write it down now and 
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submit it, someone else may do just that. This has happened to me 
twice in the last year. Perhaps you have experienced the same thing. 
T imin g is a key element for successful involvement. The second step in 
the process is writing down the idea on a proposal form including the 
present method, your proposed method, and areas where savings 
might be realized. 

The Proposal 

After the proposal is submitted into a typical follow-up system, it is 
dated, entered into the tracking system, and assigned to the proper in¬ 
vestigator. The investigator performs an economic feasibility analysis 
and collects supporting data for the proposal. At this point, the pro¬ 
posal may become implemented as an actual case. After implementa¬ 
tion, and after the case is closed, savings are documented. 

Engineering cases can focus on reducing labor and material cost 
through technological innovations, utilizing space requirements bet¬ 
ter, and reducing energy costs by becoming more energy efficient. 
As a general policy most companies exclude engineers from direct 
awards for their efforts in this area since in most cases this is the main 
reason for their job assignment. However, this is not always true. An 
exception to this general rule would be an engineer who developed or 
generated a new method, material, or a new design that was beyond 
the scope of the normal assignment. In this case the individual could 
indeed be considered for an award. 

Pacific Gas and Electric Company has an employee suggestion sys¬ 
tem that can award up to $25,000 for an idea. All company employees 
are eligible to participate voluntarily in the suggestion program. Some 
matters are not generally processed by the suggestion system. Ideas 
concerning union negotiations, executive-level decisions, or company 
policy, or those where the company does not have the power to imple¬ 
ment, are excluded. In some cases a suggestion may be submitted 
jointly in the names of two people. As a general rule not more than 
two people will be included on the same suggestion. All suggestions 
become the property of PG&E, and all rights to the idea are assigned. 
It also follows that the company has the final say concerning adop¬ 
tion, rejection, and awards. One thing is for sure, the $25,000 poten¬ 
tial award does generate some unique ideas. 
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A TYPICAL SUGGESTION PROGRAM 

I have examined a number of suggestion programs in use in small com¬ 
panies, large ones, and even very specialized programs designed to fit 
the needs of a small college campus. In general, many such programs 
have points that are quite similar but yet are very different in applica¬ 
tion of the guidelines. Usually one major difference will be in the max¬ 
imum dollar value of award that is associated with the program. Each 
company will have special needs. With this thought in mind let me 
share some guidelines for drafting a suggestion program that can be 
altered to fit your needs. The key points of such a program will deal 
with the following: 

• Eligibility rules. 

• Adoptable subjects. 

• Ineligible subjects. 

• How to develop suggestions. 

• What a suggestion should cover. 

• How a suggestion is processed. 


Guidelines for Your Program 

1. Eligibility rules. 

a. Every active employee of the company is eligible to submit 
suggestions. 

b. When the same suggestion is submitted separately by two em¬ 
ployees only the employee who first submitted the suggestion 
is entitled to an award. Priority is determined by date of re¬ 
ceipt by the program administrator. 

c. Suggestions not adopted will be kept in active file for one 
year after notification to the suggester of the result of initial 
investigation. Employees remain eligible for an award during 
this period if changed conditions warrant adoption of the 
suggestion. 

2. Adoptable subjects. 

a. All products manufactured; processes or methods used 60 
days after their layouts, prints, designs, or instructions have 
been issued. 
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b. A suggestion should accomplish at least one or more of the 
following: 

COMBINE Operations, functions. 

CREATE New products, designs, methods, or services 

to customers. 

ELIMINATE Bottlenecks, duplication, unnecessary op¬ 
erations, clerical work, or reports. 
FOOLPROOF Fixtures, machines, procedures, safety. 

IMPROVE Accuracy, quality, tooling, equipment, 

product design, fixture and tool designs, 
procedures, systems techniques, storage, 
packing or shipping, production control, 
machine performance, material handling, 
housekeeping, working conditions, layouts, 
paperwork, shop or office efficiency, secu¬ 
rity, service to customers, communications. 
REDUCE Rework, scrap, tool breakage, personnel or 

property hazards, waste, maintenance, re¬ 
pair, downtime, man-hours, costs. 

SAVE Time, space, material, supplies, manpower, 

utilities. 

SIMPLIFY Designs, procedures, forms. 

3. Ineligible subjects. 

a. Those which pertain to routine maintenance. 

b. Suggestions dealing with company policy on collective bar¬ 
gaining matters, employee benefits, service anniversary gifts, 
hours of work, rates of pay, job grading, vacation, and orga- 
nizational matters. 

c. Proposals already under active consideration by the com¬ 
pany. 

d. Ideas previously suggested by another employee during past 

12 months. . 

e. Suggestions that are part of the suggester’s job responsibili¬ 
ties at the time of submission. 

f. Calling attention to typographical errors in drawings, specifi¬ 
cations, and handbooks unless they represent discrepancies 
of long standing and have caused a significantly increased 
cost to the company. 
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g. Routine improvements to newly occupied premises during 
the first six months of use (except for safety or security sug¬ 
gestions). 

h. Ideas that one can put into effect without anyone else’s ap¬ 
proval. 

i. Changes that employees are normally expected to submit or 
develop in the course of their assigned duties. 

4. How to develop suggestions. 

a. Concentrate on areas you know best. 

b. Keep abreast of the times; read, observe. 

c. Forget tradition. Turn your imagination loose. 

d. Do not disregard an idea because it seems too simple. 

e. Do not put off turning in your idea. When you get an idea, 
write it down right away. 

5. What a suggestion should cover. 

a. A description of equipment involved. Use standard code 
identification when possible. 

b. All information requested on the face of the suggestion form. 
Describe your idea as clearly as you can. If you have diffi¬ 
culty in describing your idea, your supervisor will be pleased 
to assist you, or if you prefer, you may outline your idea in a 
general way and add a request for assistance. A suggestion in¬ 
vestigator will be assigned to help you. 

c. A specific method for achieving a savings or benefit. 

d. Drawings, sketches, photographs, and any other helpful in¬ 
formation. 

e. If you refer to a form, a sample of same. 

f. A separate suggestion form for each idea submitted. 

g. Date and signature on your suggestion form. When two or 
more employees submit a suggestion, each must sign. 

6. How a suggestion is processed. 

a. When your suggestion is received, it is dated, numbered, re¬ 
corded, and acknowledged. 

b. Investigation is started as soon as possible by the organiza¬ 
tion concerned with the subject. 

c. You will be notified as soon as the investigation is completed, 
or of investigation’s progress within 30 days of the sugges¬ 
tion’s receipt and at 30-day intervals thereafter if the investi¬ 
gation continues into such periods. 

d. If you are eligible and your suggestion is adopted for use, you 
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will be granted a cash award. Cash awards range from a mini¬ 
mum of $25 to a maximum of $25,000 for suggestions that 
produce tangible savings. Awards for suggestions that pro¬ 
duce intangible savings are cash awards of $25-$ 100. Awards 
are based on estimated savings to the organization to which 
the suggestion applies. A supplemental award will be paid if 
your suggestion is applicable to, and put into use by, other 

company locations. . 

e. If your suggestion is not accepted you will receive a letter ex¬ 
plaining the reasons for this decision. 

f. Your suggestion will be protected for one year from the date 
of the declination letter. If you request a reinvestigation of 
your suggestion before the expiration of the protection 
period, and the suggestion is still not adopted, the protection 
period will be extended for another year. 


A Wrap-Up 

The first step—and perhaps the most vital step of the program—is 
arriving at the actual suggestion. The suggestion can be related to the 
improvement of methods, products, equipment, procedure work 
conditions, safety, or reduction of time or expense. Maybe the idea in¬ 
volves eliminating a bottleneck in a time-consuming procedure or re¬ 
ducing downtime of machinery. Through the employee suggestion 
program, these and other ideas submitted by employees are investi¬ 
gated to determine their feasibility. 

A suggestion must include a specific method for achieving a savings 

or an improvement, not just a statement that somettang shookI be 
done. A couple of examples that may stimulate some related thoughts 

are: 

• I suggest that a new system to control and measure the use of ex¬ 
pense supplies be introduced. How it will work: Each department wdl 

be charged with all expense items that are ordered. Also, a review of 
all stocked items should be completed to determine which 
be discontinued. First-year savings from these two actions could be an 

estirnated^25 ,000 A and Department B be combinedun- 

der one manager. How this will be done: Department A contains 12 
engineers and Department B contains 14 engineers Both groups pro¬ 
vide an engineering service for field operations. Savings 
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move will include the salary of one department chief and one secre¬ 
tary. Estimated savings $65,000 in the first year. 

Planning is the key word that is associated with any successful cost 
reduction program. A successful program will be linked with the fol¬ 
lowing planning trademarks: 

• A well-defined organization. 

• A clearly defined charter. 

• A clear statement of goals and objectives. 

• A month-by-month measurement plan. 

• A feedback system to all employees. 

• A recognition system for outstanding performance. 

There is no doubt about it, the planning or lack of it will be ap¬ 
parent in the results that are obtained in any ongoing program. With 
this thought in mind, the following concepts by Dr. Frank E. Cotton, 
Jr., illustrate the outcome of successful planning. The paper deals 
with a wide range of p lannin g applications. These concepts can be ap¬ 
plied to various problems that confront today’s managers and engi¬ 
neers. Regardless of your present assignment or past achievements, a 
careful review of these guidelines should be beneficial. 


Productivity doesn’t just happen by “trying harder. ” 

It must be planned. 
But how do you plan for productivity, 
and what factors are involved? 

Frank E. Cotton, Jr. 
Mississippi State University 

IN PRODUCTIVITY, “PLANNING IS EVERYTHING”* 

Although productivity improvement is by no means new to private business 
and industry, there now is a new surge of interest. Hopefully, through effec¬ 
tive planning, this surge will evolve into a continuing, intensive development 

and will permeate the public sector of the economy as well. 


Reprinted with permission from Productivity: A Series from Industrial Engineering. Copy¬ 
right © American Institute of Industrial Engineers, Inc., 25 Technology Park/Atlanta, Nor- 
cross, Georgia 30092. 
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Certain Assumptions 

As a current basis for examining productivity planning, three premises are 
offered. These describe the setting and the philosophy for this examination. 


1. Planned change is essential. We live in a highly dynamic era, with com¬ 
petition, population expansion, depleting resources, pollution, social de¬ 
mands, and many other pressures dictating change. Furthermore, all im¬ 
provement involves change, but all change does not result in improvement. 
Thus, change, to cope with these needs and to assure improvement, must be 

planned change. , „ . TT 

2. Productivity is concerned with both efficiency and effectiveness. Usu¬ 
ally productivity is defined as being the same as efficiency: a ratio of output 
and input. But one might ask, “productivity for what?” or “output of 
what?” Effectiveness is the extent to which the objectives are reached or 
needs are met. It is appropriate that the concept of productivity be concerned 
with output not just as a quantity of goods and services, but with output m 
its relationship to the utility or value it ultimately provides. Often we can 
provide better end results with less output and less input. Consequently, our 
output focus and measures should be based on the ultimate results we are try¬ 
ing to achieve. Productivity, therefore, is concerned with how well we 
achieve our objectives and the total resources required to achieve them. 

3. Productivity must be an integrated and continuous part of all func¬ 
tions. Productivity should be concerned with every function, each act and 
activity, and all resources. Each objective of an organization and its compo¬ 
nents should be pursued effectively and efficiently. Thus, the pursuit of pro¬ 
ductivity should be an inherent part of every responsibility. This does not 
avoid the need for special functions directed to specific productive improve¬ 
ments or providing technical advice and assistance in achieving productivity. 
Just as change is continuous and permeates all that we do, so the productive 
pursuit of change must be a continuing responsibility of every function. 


Productivity Through Planning 

The very purpose of planning is to obtain better results, to more effec¬ 
tively and efficiently achieve our goals. This, of course, is what productivity 
is all about. Planning, itself, can be highly productive, as it increases the pro¬ 
ductivity of other functions and activities. , , 

Henry Ford once said that if you need a piece of equipment but don t buy 
it, you pay for it even though you don’t have it. The same is the case with 
p lanning * You either invest in planning and improve your results or you pay 
for not planning through the lack of results. We will examine the planning 
process and how it can be most productive. 
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The plan is nothing. Planning is everything. 

General Dwight D. Eisenhower 

Planning is not just for staff planners; it is for management at aU levels as 
well as supportive and advisory staff personnel. Planning should be a part of 
every job and should be a basis for decisions and activities. Generally, the 
higher up the organizational ladder one ascends, the larger the portion of his 
time should be allocated to planning. Nevertheless, planning can be highly 
productive at all levels, and the lack of it usually results in failure or less- 
than-optimum performance. 

Planning, as a goal-oriented process, should have three stages: 

1. Preparation. 

2. Planning. 

3. Performance. 

A model of these three stages and the supportive information system is 

shown in Figure 8A-1. 

“The preparation stage” provides the basis for planning and effective 
long-term performance. Here, principal goals and barriers to their achieve¬ 
ment are determined. Human relationships are developed, and tentative 
alignments of key people are structured. Planning procedure is formulated 
to assure that the whole process of planning will be both effective and effi¬ 
cient. The omission of this stage, as often occurs, is analogous to building a 
structure without a foundation. 

“The planning stage” provides evaluation and creative adaptation of the 
plan to reality. The planning activity of this stage determines the fate of the 
plan: whether it is regenerative, thus correcting and strengthening itself, or is 
degenerative, diminishing its results and its ability to survive. 

Hie planning model. Figure 8A-1, encompasses an information system, 
without which all three stages of the planning process are jeopardized. This 
is due to three strategic functions: 

L Input of information relevant to the information of plans; 

2. Information interchange by which the various departments share infor¬ 
mation during performance; and 

3. Information collection for corrective action and improvement, Ref¬ 
erence. 

Although the model shows a downward movement through the planning 
process, there is feedback among these stages through the information sys¬ 
tem. This feedback is essential if the process is to be productive. Thus, we 
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MODEL OF PLANNING PROCESS 



Figure 8A-1. Model of planning process. 

have a type of corrective action, or adaptive improvement, that enables plan¬ 
ning to strive toward better and better results. 

The relationship between planning and productivity is even more apparent 

from further examination of the four major components of the planning 

Stage I. Preparation: Planning must be planned, especially if it is to be 
productive. Inadequate preparation for planning results in uncertainties, 
lack of support and follow-through, and minimal participation and benefit 
from various insights. It may even cause direct or subtle sabotage of activi¬ 
ties being planned. How many cost-reduction projects, new equipment in¬ 
stallations, personnel reorganizations and employee payment plans have 
been ineffective or excessive in cost because the preparation stage was omi - 
ted or insufficient? 

Detailed planning procedure, tailored to the specific need, not only expe¬ 
dites planning but also provides the basis for continued improvement of eac 
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planning procedure. Procedures for planning changes in work force, altera¬ 
tions in a production process, new programs, style changes, and long-range 
projections, and many more cyclical activities, should be used and reused to 
make planning both effective and efficient. 

Unfortunately, many of the adverse repercussions of inadequate prepara¬ 
tion are long-term and difficult to establish as a cause-effect relationship. A 
new process for assembly may provide an apparently large cost reduction, 
but it may gradually become inefficient as employees fail to give it their sup¬ 
port. Or a new pay plan may provide excellent initial response of employees 
but later become costly and ineffective because the supervisors were not in¬ 
volved in the planning. These are symptoms of improper preparation; the 
impact may be obscure, but it can have a major negative influence on pro¬ 
ductivity. 

Stage II. Planning: Each element of this stage contributes to productivity. 
Opportunities are identified and evaluated against specific objectives. Evalu¬ 
ation of options explores the degree to which the opportunities can be ex¬ 
ploited, and it examines the barriers that could arise and the productivity 
likely to be achieved. When the options are selected, a plan of action is pre¬ 
pared to assure that development occurs with high effectiveness and effi¬ 
ciency. 

This subprocess not only provides a plan that is more likely to be highly 
productive; it also involves the concerned people in the process and thus ben¬ 
efits from their thinking and aligns and motivates them to work toward 
achievement of the objectives they helped to establish. Execution of a well- 
planned plan is less likely to be confronted with major, unexpected prob¬ 
lems, and the chances are greater that contingencies are provided for so that 
target objectives are achieved. 

Stage III. Performance: The very purpose of the performance stage is to 
assure productivity—that objectives are reached effectively and efficiently. 
It is through these efforts that deviations from a target course are detected 
and corrected. Here, continuous adaptation of the plan to reality is made, 
which means careful surveillance and reactive remodeling of the plan 
throughout its implementation. 

The performance stage essentially provides a detection of low productivity 
and a feedback of information to appropriate points to assist in reaching the 
objectives productively. 

Information system: Productive planning relies on the right information 
at the right place at the right time. This implies not only an efficient selection 
and collection of the pertinent information, but also objective analysis of it 
and its prompt distribution or availability. 

Since many forms of planning in an organization must be periodic or con¬ 
tinuous, so must the flow of much Information. In addition, further infor- 
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mation often is needed for special studies as a basis for extraordinary plan- 

The productivity of all planning is sensitive to the information system. 
The data system and the people-to-people communications comprise an in¬ 
formation base on which planning must rely. Even the organization struc¬ 
ture of the people influences the need for information and the degree to 
which it is available. Thus, if planning is a productive agent, the information 
system must be reliable and effective for this productivity to materialize. 

Each of the four components of the planning process has a distmct contri¬ 
bution to productivity. Yet, it is the whole process that makes possible high 
productivity results. The omission of any element of the process can seri¬ 
ously reduce that potential. , 

To assure that planning is effective, however, the whole process must be 
highly participative. It is the proper involvement of people that converts the 
mechanics of planning into a living, productive process. General Dwight D. 
Eisenhower said, “The plan is nothing. Planning is everything. 

Effective planning is a process of human interaction, involvement m e 
planning of those who will be concerned with its implementation, and for¬ 
mulation of objectives by those who will pursue them. This human element 
must permeate the whole planning process if those who are to carry out a 
plan are to feel a personal identification with it. Otherwise, they are unlikely 

to be enthusiastic and dedicated to assuring its success. 

It is during the planning process that ideas must be tapped, barriers and 
misgivings must be identified, and conflicting interests must be worked out. 
It is during the planning process that the future of the plan is molded. 

How P lannin g Improves Productivity 

1. Planning identifies future productivity possibilities and prepares for 
their possible adoption at the most opportune tune. 

2 P lanning is a means of molding the future rather than merely reacting 
to events as they arise. To assure that change is productive, it requires 

careful planning. . - ^ 

3. Effective planning encompasses the use of objectives to focus action 
motivate personnel, and evaluate achievement. These are essential to 

4. Plannhigstimulates creative thinking, reduces fear of the future and re¬ 
sistance to change, evolves productive teams, and provides an effective 
means for their collective reinforcement m striving for difficult goals. 

5. The planning process provides the most effective medium for line-s 
relationships and for vertical and horizontal cooperation m an orgam- 
zation. 
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Planning for Productivity 

Productivity must be planned. But this planning must be pursued by all 
management and staff personnel, and it must permeate and affect all that is 
done—by everyone—in the organization. Consequently, planning for pro¬ 
ductivity is a decentralized but integrated effort to make all planning, deci¬ 
sions, and activities as effective and efficient as possible. 

Productivity planning, as a successful, long-term undertaking involves 
three principal steps: 

1. Developing an effective planning process and structure in the organiza¬ 
tion. 

2. Preparation of productivity goals, and permeating the planning proc¬ 
ess with specific objectives based on those goals. 

3. Establishing productivity surveillance, assistance, and coordination in 
a manner tailored to the organization’s needs. 

The planning process. Step 1, was presented in the previous section. The 
planning structure, the organizational relationships through which the plan¬ 
ning process occurs, must be tailored to fit the total organization structure. 
If planning is to be maintained on a highly successful level over a long 
period, it must be a normal function of management. Planning assistance, 
data analysis, and special studies can be performed by staff personnel; but if 
management does not sufficiently engage itself in the process of planning, 
their decisions and the results of those decisions are likely to be inadequate. 
A sound planning process and structure is a medium through which produc¬ 
tivity is developed. 

Productivity goals (Step 2), developed by top management, are based on 
such factors as competitive pressure, realistic potential for productivity 
achievement, conflicting goals, external requirements and constraints, and 
management policies. These goals provide the basis for setting specific pro¬ 
ductivity objectives by each unit of the organization. The objectives, then, 
with target levels and dates and assigned responsibility for their achieve¬ 
ment, become integrated into the cyclical process of planning, execution, 
and control. In short, productivity becomes a normal and continuing part of 
the function of every manager and every unit. 

Step 3 is a facilitator in the productivity planning and development. It is 
necessary as part of the information system of the planning process, but it 
also provides direct assistance to management by supplementing their lim¬ 
ited time with staff expertise. This type of staff assistance often is provided 
by industrial engineers, systems analysts, and planning specialists. Their role 
is to assist and reinforce management in the difficult job of planning, not to 
do the planning for them. 
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The surveillance and coordination of productivity planning is a manage¬ 
ment function but needs technical assistance somewhat equivalent to finan¬ 
cial planning and control through the comptroller’s function Some of the 
tasks that staff assistance can provide to management include developing 
standards and measurements of productivity, gaging the corporate produc¬ 
tivity progress relative to its competition, analysis of external influences on 
productivity and how they can be improved, and surveillance of the whole 
process of productivity planning. 

Productivity Factors 

Special Programs. Many types of programs are used for boosting produc¬ 
tivity These include such well-known concepts as suggestion systems, mce - 
live plans, value analysis, zero defects, management by ^ je ^’^f P ^ h 
ticipative management. Many such programs have much to of f er ’ and ^ h 
organization should carefully study their own needs and shuation then se- 
lect and mold special programs into their system m a sequence that is en¬ 
forcing rather than taxing. Such programs should be individually explored m 
advance to assure their long-term survival and potential benefit. 

Some programs tend to be short-term assets but long-term burdens. Then- 

demise, however, may poison the setting such that new ^e^ZiverEy" 
crams are resisted. Dr. Harold Enarson, President of Ohio State University, 
observed that, “Too often our planning efforts display an obsessivepreoc- 
cupation with whatever is fashionable” (2). He noted that ^ human ten- 
dency applies to techniques, tools, and programs. Fads are difficult to resist, 

even if they may be costly. 


Project timing is critical. A new project 
should allow a settling down of prior 
projects, but begin before any decadence 

occurs.... 


Dr. Frank E. Cotton, Jr. 

Implementing Planning. One of the most formidable ^<*sto 
including productivity planning, is how to get people to pl “ ^ 

tively We resist planning because it requires conceptual thinking and proj 
Son into Ae fumre. It is easier for most people to think in terms of thing 
rather Sum concepts and to think about what is happening now than about 
whatmight happen in the future. There is a sort of fear of the unknown and 
at least a fear that one may not be able to cope with what 

may transpire—a fear of failure. 
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How, then, can a transition to effective planning be made? This transition 
must be planned carefully. It must provide an evolving development of plan¬ 
ning skills and self-confidence over a substantial period of time. The steps 
must be small and properly sequenced so that the unfamiliar is minimized 
and confidence gained in one step provides clarity, confidence, and readiness 
for the next. 

For three reasons, planning development should be done initially in exist¬ 
ing and familiar jobs: 

1. The amount of unfamiliarity is reduced by applying new planning tech¬ 
niques to problems that are routine and familiar. 

2. Confidence is gained with planning methods and conceptual projec¬ 
tions before trying them out in new projects; and 

3. Competition for scarce time needed for immediate matters is mini¬ 
mized by first applying planning to current, pressing problems. As 
planning momentum evolves through increased confidence and suc¬ 
cess, venturing into new techniques and new projects becomes a natural 
result. 

Productivity planning in no different, even if a sound process and struc¬ 
ture of overall planning already exists. The early developments should be 
planned to attain productivity improvement in familiar ways in existing ac¬ 
tivities, and then, later, expand into new techniques and programs. Compe¬ 
tence and confidence are molded through focusing early productivity plan¬ 
ning on short, visible, urgent, and easily achievable activity. Through these 
successes, management and supportive personnel are more motivated and 
better equipped to undertake more diverse projects. 

Productivity Applications. Productivity planning should allocate im¬ 
provement effort based on the anticipated returns from the costs (including 
effort costs). The Pareto concept of distinguishing the “vital few” from the 
“trivial many” can focus attention where improvement can have the largest 
impact. Bottleneck areas, activities that are highly repetitive, procedures 
that are highly repetitive, procedures that are used over and over, items that 
are used in large numbers or quantities, large or repetitive costs, and other 
high-payoff applications are appropriate for early and continued attention. 

Production Techniques. There is a host of available techniques that are 
used, and often misused, to attain productivity achievements. Some, such as 
value analysis and a large variety of incentive techniques, were mentioned 
earlier. Others, such as managerial economics, engineering economy, opti¬ 
mization techniques, and input-output analysis, are available. Significantly, 
productivity planning should focus on detecting the opportunities for im- 
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provement and then applying whatever techniques can provide the best re- 
suits. 

Process Productivity. Too often, attention is focused on employee produc¬ 
tivity this is a limited view and yields limited results. Productivity attention 
should focus on the process rather than on just the people who comprise only 
one of the cost inputs in the process. These processes include not only each of 
the production processes, but also the technical design processes, purchasing 
processes, management processes, and many others. Examining the process 
as a whole often exposes new productivity possibilities. Furthermore, pro¬ 
ductivity gains accumulate from repetition of productive processes; it is the 
whole process that cycles, not just the human input. 

Information Productivity. The productivity input from improvement in 
information and communications is often underestimated. These are highly 
repetitive processes that have a multiplier influence on many other activities 
and processes. Misinformation, inadequate information, lack of clarity and 
relevance, vague responsibility or goals, confused instructions, and misun- 
derstandings-these are some of the information barriers to productivity. 
The information system and the planning process deserve special attention o 
assure that these hurdles are minimal. 

Productivity Maintenance. Productivity programs and projects tend to ex¬ 
perience creeping decadence or offsetting costs unless maintenance is built 
into the productivity planning system. 


If you need a piece of equipment but 
don’t buy it, you pay for it even though 
you don’t have it. 

Henry Ford 


The productivity growth curve. Figure 8A-2, shows little results during the 
early period of development, learning and debugging. Then, advancemen 1 
rapid, followed by a sloping off and saturation as installation is complete 
Without proper maintenance, however, many types of improvemen 
slip away and either disappear, settle to a lower level, or be offset by other 

C °There are sound reasons why this often occurs. It is easier to be motivated 
while involved in a new development, but when the development is over the 
surge of motivation dwindles. Also, some types of support fade away to 
other projects; many people focus most of their attention to those activitms 
that are under the closest current attention by their management. In ad 
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PRODUCTIVITY DEVELOPMENT CURVE 



Figure 8A-2. Productivity development curve. 


lion, after a project or program is no longer in the limelight, it is easier for 
those forces that have been thwarted or ignored to build up increasing pres¬ 
sures that erode the improvement or nullify its benefits. Finally, creeping 
change usually takes over after a system is installed, and such changes, which 
are usually negative, often are subtle and inconspicuous, but quite deadly. 

Another effective approach to productivity cumulation is to proceed 
through an endless series of productivity projects. The projects are se¬ 
quenced so that each one reinforces the prior ones directly or by maintaining 
motivation and support to the whole system of productivity activity. The 
timing of Initiating each project is critical. A new project should allow a set- 
tMeg down of prior projects, but begin before any decadence occurs or peo¬ 
ple become firmly settled into new routines. 

Productivity Scope 


Productivity is rarely, if ever, a primary objective of an organization. It is, 
however, a major means through which many of the primary objectives are 
reached. If properly structured, the pursuit of productivity is the pursuit of 
all the goals of the organization. 
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Too often, wc look for a simple ratio with which productivity can be mea¬ 
sured and achievement of objectives can be evaluated. Productivity planning 
should be focused primarily at achieving goals and objectives. This often 
means making improvements that cannot be measured directly and in abso¬ 
lute terms. The important results may be indirect and relative. For example, 
there is no absolute criterion for measuring employee attitude. But a shift in 
attitude can be detected and expressed in relative terms; such a shift can have 
significant impact on employee turnover, absenteeism, defect generation, 
and other factors which can be measured. 

Productivity is basically a relationship between output and input. But this 
is far more complex than the misleading and misused ratio of physical output 
per employee or units per machine hour. It is a matter of examining all of the 
outputs, or results, of organized activity and comparing them with all of the 
inputs, or resources, that are acquired or used to obtain those outputs. 

Inputs certainly include all of the tangible resources required for the oper¬ 
ations, including management, supportive, and operative personnel; facili¬ 
ties and equipment; materials, supplies, and services; and operating capital. 
But many more inputs influence ultimate productivity and attainment of ob¬ 
jectives. These include such value inputs as community support, free or sub¬ 
sidized facilities and utilities, special tax freedom or treatment, monopoly 
privilege, restraints on competition through tariffs and import quotas, and 
government grants and subsidies. Input also includes employee training and 
education, legal services for advice and litigation, employee services for pre¬ 
paring government reports, and contributions of resources for public or pri¬ 
vate use. 


Too often our planning efforts display 
an obsessive preoccupation with whatever 

is fashionable . 

Dr. Harold Enarson 


The array of outputs is even more complex, yet equally related to produc¬ 
tivity. Output includes more than products and services. It includes such re¬ 
sults as pollution, depletion of mineral resources, employee health and 
safety, employee development, employee benefits, community good will, 
community stability, taxes at all levels, and local and national attitudes. Fur¬ 
thermore, when we examine the wider scope of outputs, we become aware of 
delayed impact of many inputs and activities. Community and national 
shifts in work attitudes, impact of accumulation of pollutants, an r ® s 
availability due to depleting supplies-these are only examples of delayed 
visibility of some outputs. 
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This broader concept of productivity and its input and output components 
enables us to expose some important productivity factors. There are many, 
but we will note only a few. First, since pollution is an output, it is a definite 
component of productivity. Input resources to lower pollution levels may 
not add to the product value output, but the reduction in pollution is a posi¬ 
tive change in total productivity. An undesirable (negative) output has been 
reduced, which is the same as an increase in a desirable output. A 4 ‘goaf 5 or 
“utility** has been generated for the public, and resources have been ex¬ 
pended to achieve it. 

Similarly, increase in the level of occupational safety and health or de- 
creasein potentially harmful exposures is an output. Yet, this output is notin 
the form of salable products or services, and often causes a reduction in the 
output of physical products. Consequently, this is an allocation of input re¬ 
sources whose purpose is an output of reduced hazards of accident and 
health. Traditional measures would record a decline in productivity due to 
increased input of resources associated with unchanged or reduced output of 
salable products or services. Yet, from the broader concept, it may have in¬ 
creased dee to the increase in a utility for employees. 

A third example is the application of affirmative action in the employment 
of personnel. Traditional measures would indicate a reduction in productiv¬ 
ity relative to the degree of resources allocated for training and development 
and relative to reduced output of products and services due to reduced skill 
levels, higher turnover rates, and other factors. Affirmative action is a gen¬ 
eral type of output, a public service, which, based on any deviations from the 
market economy of employment, may involve additional costs as inputs and 
reduced output of salable goods and services. The net productivity of these 
extra resources is based on the public service output. 

There are many such outputs that are imposed or voluntarily assumed. A 
few other examples that are well known are the new pension requirements, 
government reports required of organizations, welfare programs, social ben¬ 
efits^ of all types, commodity price supports, and subsidized housing and 
medical care. 

Productivity is a complex concept. If we speak of it in a limited context, 
we must recognize that there are many inputs and outputs that are being ig¬ 
nored. A broader scope of productivity helps us to examine the complete 
outputs and for whose benefits these outputs are being produced. 
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CASE STUDY EXAMPLE 2 

Case Development Measuring Productivity 


Company 


Data Source 


United Airlines 
Chicago, Illinois 

American Productivity Center 
123 North Post Oak Lane 
Houston, Texas 77024 


Estimated Savings Not Stated 

In order to measure productivity within any segment of the industry, 
an understanding of the inputs and outputs is essential Consider for a 
moment that you are part of the ever-expanding airlines mdustiy. 
Probably your first concerns are to think about the factors that make 
this industry segment a challenge for engineers and managers. 

Measuring Productivity at United Airlines 

Introduction. The 1960s were a period of exceptional growth for 
United Airlines and the airline industry. Passenger miles were increas¬ 
ing while airhnes were enjoying higher productivity due, in part, to the 
larger and faster jet aircraft. With the introduction of the Boeing 747 
in 1969 and the Douglas DC-10 in 1970, the industry anticipated con¬ 
tinued productivity gains and higher profits. But the early 1970s saw a 
downturn in traffic growth, and profits for virtually all earners deten- 

orated sharply. 

Profile of United Airlines 

United Airlines, a subsidiary of UAL, Inc., is the larg^t airline in 
the free world. In 1977, with 22 percent of the domesticankne passen¬ 
ger market, it employed over 49,000 people and utilized 352^amcraft 
which flew over 34 billion passenger miles and generated $3.0 billion 

While most industries are either labor-intensive, capital-intensive, 
or energy-intensive, the airline industry is ah three. Among Um e 
employees are pilots, mechanics, flight attendants, reservatioms , 
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cooks in the food-service kitchens, baggage handlers, and counter 
personnel—to name a few of the disciplines. These employees are spe¬ 
cialized and most are unionized. In addition, there are more tradi¬ 
tional corporate personnel such as accountants, attorneys, planners, 
analysts, and support and management personnel. Wages and bene¬ 
fits compare very favorably with similar jobs in other industries with 
the result that almost half of United’s expense dollar is absorbed by 
employee salaries and benefits. 

On the capital side. United has estimated that between 1976 and 
1990 it will need to spend close to $10 billion to replace obsolete air¬ 
craft and accommodate modest growth. In 1978, the price tag for just 
one Boeing 747 was approximately $45 million. Government noise 
regulations and fuel-related economics have already prompted United 
to place a $1.2 billion launching order for 30 next-generation Boeing 
767 twin jets. 

Almost one of every five expense dollars goes to pay United’s fuel 
bills. The precipitous climb in the cost of petroleum from 1972 to 1978 
needs no dramatization. The price of fuel to United has increased 
close to 300 percent since 1972. And only the Department of Defense 
buys more petroleum products than United. 

United’s Response to the Downturn 

United was caught in the downturn in the early 1970s and sharply 
felt the economic squeeze. A substantial decline in earnings contri¬ 
buted to a change in top management, and a new president was 
brought in from Western International Hotels, the other major UAL 
subsidiary. Several programs were initiated to achieve significant cost 
reduction. In addition, the new president, a strong believer in ac¬ 
countability and decentralization, moved to restructure the company 
and to encourage decision making at the lowest possible level in the or¬ 
ganization. 

However, implementation of the reorganization led to the recogni¬ 
tion that United did not have an adequate management information 
and performance measurement system. A decision was made to de¬ 
velop a comprehensive, integrated Financial Management System 
(FMS) which included: 

• Revenues. 

• Expenses. 
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* Fuel. 

* Manpower. 

* Productivity. 

* Profits. 

The relationship among these elements in any company is obvious. 
While profits may be the bottom line of corporate performance, the 
other factors are an essential part of management’s analysis and un¬ 
derstanding of profitability. While most management information 
systems address revenues, expenses, and profitability, few have incor¬ 
porated an integrated productivity measurement component. This 
discussion focuses on United’s use of productivity data in analyzing 
corporate performance. 


Productivity as Part of the Financial Management 
Systems (FMS) 

For many years the company maintained productivity statistics in 
certain areas, although they dealt primarily with flight personnel. In 
addition, it had an extensive standards program which projected man¬ 
power requirements for most ground operations. For all its detail an 
sophistication, however, the standards program did not enjoy the 
confidence of operating management and those who developed the 
budgets. As the manpower standards lost their emphasis, attention 

gradually turned to productivity. , 

The computerized productivity reporting system installed as part o 
the FMS was designed to replace manual and ad hoc measures m use 
around the company. Consequently, it reported productivity indicat¬ 
ors for all divisions of the company at all levels in the organization in¬ 
cluding: 


• Region. 

• Station (airport). 

• Cost center. 

• Shift. 


As used in United’s system, productivity indicators are ratios that 
relate volume output and manpower input where there is a correiatio 
between the two. For example, the total product output of a s^d 
services division is a function of the passenger and cargo handled 
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which is expressed in terms of equivalent passengers boarded. Ther^" 
fore, the equivalent passengers boarded (output) divided by the nun 1 " 
her of employees performing passenger and cargo services (input) lS 
the ratio used to measure the productivity of that function. Similarly* 
other productivity measurements are employed at the division level- 
See Table 8-1. United used these indicators in making comparisons o f 
two general types—internal and external. 

Internal Comparisons. Each year a profit plan is prepared at the 
cost center level and, in some cases, by shift. This profit plan encom¬ 
passes productivity and its constituent volumes and manpower in 
monthly detail. Productivity data are compared at each level against; 
the plan and against the prior year. 

Shortly after monthly performance data become available. 
United’s senior management team meets to review results. Each vice- 
president in charge of a major division presents a report in writing and 
in person covering his financial and operating results, including pro¬ 
ductivity. Productivity results from all divisions are summarized. 

Although requiring managers to report on and give an explanation 
for their performance every month does not ensure that their divisions 
are at maximum effectiveness, it both heightens awareness of produc¬ 
tivity and provides a continuing mechanism for review of productivity 
trends. 


Table 8-1. United Airlines Division Productivity. 8 





BETTER/ WORSE 
THAN PLAN (%) 


BETTER/ 'W r ORJSE 
THAN LAST YEAR (%) 

DIVBION 

VOLUME MEASURE 

VOLUME 

MANPOWER PRODUCTIVITY 

PRODUCTIVITY 

Eastern 

Equivalent passengers 

5 

1 

4 

6 

Central 

Equivalent passengers 

I 

2 

1 

4 

Western 

Equivalent passengers 

3 

0 

3 

6 

Inflight services 

Block hours 

1 

3 

4 

2 

Inflight services 

Available seat mles 

I 

3 

3 

6 

Flight opera¬ 
tions 

Block hours 

3 

1 

2 

3 

Food services 

Passengers out 

1 

2 

3 

7 

Maintenance 

operations 

Equivalent maintenance 
units 

9 

8 

1 

N/A 

Finance 

Equivalent passengers 

mm 

2 

1 

5 

Company 

Equivalent passengers 

H 

2 

3 

7 


a Illustrative only —actual data have been altered. 
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External Comparisons. In many respects, notwithstanding the com¬ 
petition between carriers, the airline industry has been treated like a 
utility. Its services (routes) are subject to approval by the Civil Aero¬ 
nautics Board (CAB) as are the prices for these services. As a result of 
its being regulated, it is required to file reams of data with the CAB 
each year. These data are extremely detailed to the extent that they in¬ 
clude such items as ‘ ‘the amount of money spent on labor in maintain¬ 
ing the airframe of 747 aircraft used in domestic service” and “the 
number of pounds of priority mail carried between Youngstown and 
Cleveland.” The data are financial and operational, are filed quar¬ 
terly or monthly, and even include the number of lawyers and law 
clerks working for each carrier. 

Once filed with the CAB, the data are public. They are quickly con¬ 
verted to computer input and are accessible to interested researchers 
through private computer data bases. With the ability to research, 
analyze, aggregate, and dissect being only a phone call away on a com- 
puter terminal, the computerized CAB data base has helped defog the 
goldfish bowl; and no one looks more carefully at the numbers than 
the participants themselves, United being a prime example. 

As the CAB data become available, United’s analysts update the ra¬ 
tios that management considers significant in evaluating the com¬ 
pany’s performance over the period covered. For example, to test its 
performance in fuel economy against the competition. United might 
generate the schedule shown in Table 8-2. 

This schedule not only tells management where it stands currently 
with respect to the industry, it also provides information on the trend 
of its relative performance. This kind of analysis can also be used as an 
indicator of labor productivity (e.g., number of employees per func¬ 
tion), capital productivity (e.g., utilization of aircraft), and general re¬ 
source management (e.g., load factors and crew utilization). 

Table 8-3 depicts an example of a summary comparison listing all 
expense items and comparing United’s performance with the rest of 
the industry. This comparison provides an opportunity to identi y 
which operational areas appear the weakest with respect to the rest o 

the industry. 


Comparing Performance with Historical Trends 

Although the value of comparing performance within an indust^ is 
useful in assessing whether a company is operating efficiently relative 
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UNITED AIRLINES 
FUEL CONSUMPTION ANALYSIS 
B-747-SYSTEM OPERATION 



Table 8-2. United Airlines Fuel Consumption Analysis 
B-747-System Operation. 


_ GALLON S PER BLOCK HOUR 

1970 1971 1972 1973 1974 1975 


SUMMARY 


United 

3186 

3145 

Other airlines (average) 

3667 

3526 

ft United better/worse 

13.1ft 

10.8% 

CARRIER DATA 



United 

3186 

3145 

National 

3659 

3582 

Braniff 

— 

3336 

Northwest 

— 

3449 

American 

3510 

3416 

Pan American 

3791 

3653 

Delta 


3420 

Trans World 

3544 

3555 

United rank 

m 

1 


3243 

3237 

3179 

3238 

3535 

3547 

3531 

3541 

8.3% 

8.8% 

10.0% 

8.5% 

3243 

3237 

3179 

3238 

3617 

3615 

3436 

3337 

3408 

3356 

3341 

3356 

3378 

3423 

3429 

3424 

3381 

3384 

3353 

3429 

3617 

3582 

3524 

3566 

3529 

3562 

3560 

3633 

3000 

3708 

3706 

3675 

m 

m 

m 

m 


to other airlines, such comparisons neither reveal the reason for the re¬ 
sults nor do they assure the company that it is achieving its maximum 
performance. For example, a company that rates high among its com¬ 
petitors may be lulled into thinking there is little room for productivity 
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Table 8-3. United Airlines Major Expense Categories. 
Cost Per Available Ton Mile Ranking.* 



% OF UNITED 

EXPENSE 

1971 

UNITED RANK IN INDUSTRY b 

1972 1973 1974 1975 

1976 

Personnel costs 

Flight officers 


5 

5 

6 

6 

5 

5 

Flight attendants 


5 

5 

5 

6 

5 

5 

Other personnel 


2 

3 

4 

6 

7 

7 

Total wages and benefits 

47 

4 

4 

5 

6 

6 

5 

Fuel 

18 

2 

3 

2 

2 

2 

1 

Aircraft ownership 0 

9 

8 

9 

10 

7 

8 

9 

Aircraft mtce. materials 

5 

3 

2 

2 

3 

4 

3 

Traffic commissions 

4 

3 

3 

3 

3 

3 

3 

Food 

4 

6 

8 

7 

7 

6 

8 

Outside services 

4 

2 

2 

1 

2 

2 

2 

Facility and eg. ownership 

3 

5 

6 

5 

5 

5 

4 

Landing fees 

2 

4 

4 

3 

2 

2 

3 

Communications 

1 

3 

2 

2 

1 

2 

2 

Taxes 

1 

3 

4 

3 

2 

3 

3 

Other 

2 

3 

2 

2 

3 

2 

2 


100 








illustrative data—actual rankings have been altered. 
b Ranked from 1—best to 10—poorest. 

c Includes depreciation expense for owned aircraft and lease expense for leased aircraft. 


improvement. Other measures need to be employed to supplement the 
results of interfirm as well as intrafirm comparisons. 

One of those tests is to compare the company’s current-year results 
with historical data, for example, last year’s data or the average pro¬ 
ductivity for the last five years. This comparison will still not guaran¬ 
tee that the company is performing at its maximum productivity, but 
it will reveal whether the company overall is continuing to improve at 
or near a desired rate. 

As deviations above or below a historical trend appear, they may in¬ 
dicate a lessening of effectiveness in the particular department or 
function. However, increases and decreases in productivity can often 
be explained by seasonal traffic fluctuations, strike effects, revenue 
yield levels, or even weather conditions. The data must accordingly be 
adjusted (where possible) for these factors before any firm conclu¬ 
sions are drawn from the productivity indicators. 
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Future of Productivity Program at United 

United’s goal over the next several years is to be among the top one- 
third of the industry in terms of return on investment. Management 
recognizes that achieving this goal depends on reaching a superior 
overall level of productivity. Management also recognizes that the 
competitors who will survive in the postregulatory reform environ¬ 
ment over the long run are likely to be those who make the most effi¬ 
cient use of their resources. Consequently, productivity reporting is 
expected to remain an essential management tool as United pursues its 
profitability objectives and maintains its leadership position in the air¬ 
line industry. 


REFERENCES 

1. Militzer, K. H., Chief Economist, AT&T Co., “Productivity at the Firm Level,” 

Conference on Productivity Research, Houston, 1980. 

2. Annual Report, Mazda Company, 1981. 



9 

Shop Operations—Potential Savings 


The modern shop and the not-so-modera shop have one thing in com¬ 
mon. Both serve as production centers and generate some type of end 
product. The product may vary from telephones to very complex mic¬ 
roprocessors. The end product may be very different, but a number of 
elements are common in any situation. These elements can be de¬ 
scribed as follows: 

• Labor input required. 

• Material requirements. 

• Capital requirements. 

• Energy consumption. 

• Related expense. 

Production jobs have been under close examination for years. Many 
different approaches have been used to scoop up the savings. In order 
to be effective in the cost reduction search, a profile developed for 
your specific operation is a good place to start. Refer to Figures 9-1 
through 9-5. 


AN OVERVIEW AUDIT 

A production audit can be a very rewarding venture in terms of cost 
reduction savings that can be achieved. Each item shown on the pro¬ 
duction overview can be dealt with as a separate area of investigation. 
The approach to the audit can be handled in a number of different 
ways. The method that is selected will probably be related to your 
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PRODUCT CLASS A (MISC. ASSEMBLY) 


RALEIGH, N. 

EMPLOYEES 

WORK POSITIONS 

% 1ST SHIFT 

% 2ND SHIFT 

COMBINED 

DAY NIGHT 

STD. MISC. 

CAPACITY 

CAPACITY 

UTILIZATION 

129 20 

126 11 

94 

22 

58 


SQ. FT. PER EMPLOYEE 

THIS AREA V s. TOTAL SHOP 
139 176 

Figure 9-1. 


TOTAL SQ. FT.-17,914 

% OF TOTAL SHOP-30.2% 

% OF TOTAL SHOP HOURS—46.6% 
% OF TOTAL $ VOLUME——41.9% 
Employee and work position data. 


reason for conducting the audit at a specific time on any given profit 
center. Refer to Figure 9-6. 

Three of the most common approaches to the audit are: 

• The audit can be conducted jointly by management and engineer¬ 
ing. This can be part of an ongoing program that covers selected profit 
centers on a random basis. The audit, in order to be effective, may 
cover the entire production overview. If one segment of the produc¬ 
tion operation is in trouble the “spot audit” can be directed at that 
element only. 

• The quality circles approach may also be an effective method in 
dealing with selected segments of the operation. One advantage of 
using this method is the multiple input from the various members of 
the group with different backgrounds and work assignments. One 

PRODUCT CLASS B (CABINET ASSEMBLY) RALEIGH, N. C. 

EMPLOYEES WORK POSITIONS % 1ST SHIFT % 2ND SHIFT COMBINED 

DAY NIGHT STD. MISC. CAPACITY CAPACITY UTILIZATION 

9 0 9 0 100 0 50 


SQ. FT. PER EMPLOYEE 
THIS AREA Vs. TOTAL SHOP 


TOTAL SQ. FT.-7,596 

% OF TOTAL SHOP-12.8% 

% OF TOTAL SHOP HOURS—3.3% 


% OF TOTAL $ VOLUME-3.6% 

Figure 9-2. A contrasting view. 


844 


176 
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COMPLEX PRODUCTS, INC. 


PRESENT SHOP 
SPACE ALLOCATION 
RALEIGH, N. C. 

USE SQ. FT. % OF TOTAL 


PRODUCTION 

59,167 

75.1 

SHOP STOREROOM 

3,534 

4.5 

AISLES 

12,440 

15.8 

DROP AREAS 

1,214 

1.6 

MAINTENANCE 

635 

.8 

QUALITY 

318 

.4 

RESTROOMS 

1,033 

1.3 

LOCKERS 

367 

.5 

TOTAL 

78,708 

100% 


Figure 9-3. Present shop space allocation. 


disadvantage may be the time interval in developing the audit data 
since this assignment is only a part-time involvement. 

• The services of an outside consultant can be obtained to audit all 
or any selected part of the production process. An outside consultant 
can bring a certain amount of expertise to the audit that may not be 
available inside the company. An outside viewpoint may deliver feed¬ 
back that someone inside the organization may be hesitant to expose. 


COMPLEX PRODUCTS, INC. 


RALEIGH, N. C. 
SHOP STORAGE MODES 


PROCESS MATERIAL IN SHOP 

4,075 SQ. FT. 

PALLET STORAGE ON FLOOR 

2,411 

SHELVING W/JUNK MATERIAL 

1,241 

REPAIRED MATERIAL 

1,156 

PACKING MATERIAL 

931 

TOTAL SHELVING UNITS 

5,720 

TOTAL 

15,534 

PROJECTED SPACE RECOVERY 

4,590 


Figure 9-4. Shop storage modes. 



COMPLEX PRODUCTS, INC. 
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Figure 9-6. A production overview. “Costreducdoncanbedevelopedineachsegmentofthe 

operation. ...” 


The open exchange and total feedback of the audit findings are a real 
advantage when using an outside consultant. 


Your Choice 

The approach that is selected for conducting the audit will depend 
on the company size, financial status, and the mood of management 
at the particular time. The important thing is to conduct the audit, 
identify the problem areas, and restructure problem areas into poten¬ 
tial for cost reduction. The real problem that can hamper the search 
for cost reduction is our own attitude and outlook. The potential for 
cost reduction is in every segment of the operation that we are exposed 
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to on a daily basis. There can be a variety of reasons for this self- 
imposed im muni ty that reduces our progress in this area. 

A cost reduction audit can in some cases provide a change in our 
normal approach to the subject. What can be expected as the outcome 
when the audit is completed? Let us examine some feedback com¬ 
ments that can be the highlights of a typical production audit. The 
comments are listed under each topic of major interest. 

Audit Feedback 

According to Webster, as stated in the big book with all the words, 
the purpose of the audit is to: 

• Examine and review a given set of conditions. 

• E xamin e with the intent to insure conformance with a given set of 
criteria. 

• Examine or verify an event to gain knowledge for the purpose of 
improvement. 

An audit of the product design would raise the following questions: 

1. Can the final product size or shape be changed to reduce the 
weight, cube, and shipping configuration? 

2. Can special-use parts be replaced with a standard commercial 
part? 

3. Can the package cover, assembly frame, or other related part be 
changed from a cast or machined part to a less expensive mater¬ 
ial such as plastic? 

4. Can the tolerances—both electrical and mechanical—be ad¬ 
justed to make the assembly and testing more efficient? 

Sometimes even a small change can provide a substantial savings. 
As an example, consider a piece of electronic test equipment that 
comes from the factory with a metal carrying and shipping container 
to insure proper protection and storage. The change to a molded plas¬ 
tic assembly may offer a cost advantage in the range of $4.00 per unit 
produced. Not a big savings you may say without the real impact of 
total savings being known. A modest volume of 10,000 units will pro¬ 
vide a nominal savings of $40,000 yearly. This is not a potential to be 
overlooked. 
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OTHER RELATED ISSUES 

Specific questions can be raised about each segment of the operation. 
The following questions can and should be asked when a production 
audit is undertaken: 

• Can scheduling techniques be improved? How often does the 
shop change production setups for short-run items? 

• Can the process used in the production environment be updated 
based on the projected product life cycle? If the present assembly 
mode is manual, can certain steps be converted to a semiauto- 
mated or an automated operation? 

• Can labor requirements for both direct labor and indirect labor 
be more clearly defined? Can the job be restructured to reduce 
the labor grade required? Can the operation be restructured to 
improve employee job satisfaction? 

• Can expense components be controlled in a more effective man¬ 
ner? Can the shop layout be improved to reduce floor space re¬ 
quirements? Can more effective usage be obtained from the 
energy program? Can internal material flow be improved? 

• f!an a statistical sampling plan be introduced to replace the pre¬ 
sent 100 percent inspection? Can the present number of items 
that drop out at various inspection points be reduced? Can the 
cost to salvage the item be predicted ahead of time? Can the final 
scrap rate be reduced? Can the scrap be recycled or sold as a by¬ 
product? 

• Can the packing operation be improved? Can the special details 
be replaced with general-use materials? Can carton cutouts 
reduce the need for duplicate labeling on the carton? 

• Can inventory of in-process and completed material be reduced? 
Can the use of air versus surface shipments be used to reduce in¬ 
ventory? 


PROBLEMS AND OPPORTUNITIES 

As the profile for your operation is being developed, a number of 
problem areas will be identified. On the other hand, a number of cost 
reduction challenges and opportunities will probably develop. One 
thing tha t may surface when your profile is being developed could be 
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the lack of a standard cost measurement system. Use of such a system 
should provide direction in the way the shop is anticipated to move as 
well as a measure of progress at selected time checkpoints along the 
way. 

In order to secure a firm grasp and achieve maximum cost reduction 
benefits each product should be analyzed in detail. You may find that 
some items now being produced should be purchased from an outside 
source. You may also find that the sequence of operations can be 
changed to reduce material handling. Other operations may have the 
potential to be combined or eliminated. Keep in mind that each family 
of operations is different and unique. 


Cost Measures: An Efficiency Yardstick 

In any company, regardless of size, it is important to track 
manufacturing costs to assure that they stay under control. What 
makes control possible is a standard cost system and its corollary con¬ 
cepts, negative and positive variation. With a standard cost system, 
any profit center in a company can ask, “How are we doing? ’ ’ and get 
a quantitative answer that pinpoints strengths and weaknesses in the 
operation. 

A cost bulletin is a publication of the standard manufactured costs 
of each of the company’s products, large and small, from large 
systems to small components. A standard cost says, for example, that 
product A should cost $Y to make and a circuit board for product B 
should cost $ Y to make. If a shop incurs greater cost than the bulletin 
cost, it is running at negative variation. 

If the shop turns out the product at less than the standard bulletin 
cost, it is operating at positive variation. Incorporating costs of direct 
labor, materials, and overhead, standard cost allows management of a 
particular shop to analyze their costs in each of these categories and 
reduce them as much as possible. Comparison of standard cost with 
incurred cost frequently inspires cost reduction programs that im¬ 
prove efficiency or reduce materials use. In summary, a company will 
use the standard cost to establish the price it will charge customers for 
a product. This approach also provides a control mechanism for 
analyzing problem areas, evaluating inventories, and pricing the pro¬ 
duct. 
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Development of Cost Measures 

The development of a bulletin cost measurement system takes a 
considerable amount of time and expense support. Inmost companies 
changes may be introduced on a semiannual or annual basis. Like any 
view into the future the bulletin is designed and based on a stated set of 
expected conditions. Some important considerations are changing 
wage patterns, predicted changes in material costs, energy costs, and a 
myriad of other factors. 

Each company will have a unique set of conditions that must be in¬ 
corporated. Every item that is used in a product must be accounted for 
in the development of the bulletin data. Scrap or junk that is ex¬ 
perienced at each stage of the operation must be included to insure 
that all costs are included. Associated costs of simple assemblies flow 
into the final data of large complex assemblies. The first time through, 
this development will be a challenge. Revisions can be made as condi¬ 
tions change on the existing product line. A number of computer pro¬ 
grams that have proven helpful are available for use in this area. 


RESULTS REVIEW 

In most shop operations the results are analyzed on a monthly basis. 
At this point in time the key elements are examined and compared to 
target goals that have been established. If the results do not meet the 
planned goals, look for cost reduction in the following areas. 


Analyze Labor Requirements 

Compare the current man load with the forecast. Is the loading in 
accordance with the current schedule? If so, look one step further. 
Are the proper labor grades being utilized? This may be a factor in the 
problem. In a large shop, a few personnel working out of grade can 
have an impact on labor variation. In most cases the union will be the 
first to tell you about an employee working in a higher graded position 
without the proper authorization. However, sometimes employees are 
worked below their rated level. There are valid reasons for this. The 
end result will still reflect higher dollar costs in the time period under 
review. 
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Also, take a good look at machine downtime in the period. In a pro¬ 
cess operation an increase in downtime can present a distorted pro¬ 
duction picture. When this occurs the buildup of in-process hours in¬ 
creases and investment will follow the same upward pattern. In most 
systems accounting can make adjustments for labor and material. 

Evaluated Investment Levels. The investment challenge to be dealt 
with in the shop or production environment is composed of two main 
components. Labor and materials are the factors that provide daily 
stimulation to management and engineering. The terms used to 
discuss investment levels may be days’ stock, number of turnovers, 
back orders, or stock outs. The goals and objectives associated with 
maintaining the desired investment levels will vary with each com¬ 
pany. 

The ultimate goal would be to maintain “zero investment level.” 
Since this is not possible it is necessary to establish a realistic level that 
can be anticipated and measured. Improvements in the control of in¬ 
ventory can be translated into cost reduction that can be readily 
measured. The following example illustrates one method of looking at 
inventory on a monthly basis. 

Step 1—Production value for a 22-day work month is $440,000. 
This is stated at cost. 

Step 2—Divide $440,000 by 22 work days to determine a $20,000 
production rate per day. This is for the current period 
only. 

Step 3—Equate material in-process and other material inventory to 
days of production. For example, if inventory is valued at 
$235,000 -s- $20,000 per production day, the days’ stock in 
terms of production is 11.75 days. Is this high or low? 
Keep in mind that this is a mixture of labor and material 
since in-process (partial complete units) and raw materials 
are included. Elevated investment levels such as quality, 
shop efficiency, shipping performance, and material shor¬ 
tages must be dealt with daily. 

Establish Your Guidelines. Concentrate on the high-volume and 
high-value items. In a cost reduction program a profile of these two 
groups is a must. Review past cost data on key items—the large run¬ 
ners today that are forecast to be large runners next year, also. 
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Determine, if you can, the cost of quality control measures 
associated with the cost of each product. Is it in the range of 6-9 per¬ 
cent? This is just a question. No implication should be drawn. 
However, if you can develop an answer in a short period, you may be 
ahead of most companies in today’s marketplace. 


Analyze the Material Usage 

A quick way to do this would be to select the high-volume items in 
the production schedule. In an operation dealing with a new product, 
look for high-value piece parts. Ask yourself, does the 80/20 rule ap¬ 
ply here? In most cases 20 percent of the piece parts may account for 
80 percent of the dollar cost. Once the high-value items have been 
determined, actual purchases can be verified. This may be time con¬ 
suming but could be worthwhile in resolving the current problem. 

It may be worthwhile to zero in on scrap in the current period. Has 
something in the process changed? Has the current month served as a 
clearing house for material that was held in-process the month before? 
A minor item at first glance; however, it could be a major factor on 
bottom line. Most production operations have a process capability 
level that can be determined from quality control data. Without this 
information the scrap rate that is currently being experienced may not 
have much meaning. Are you familiar with the process capability of 
products in the shop that you support? 

If the answer is no, this may be the time to become acquainted. 


Analyze Material Buildup 

The floor stock of in-process material can be equated to days’ 
stock. Compare the value of production dollars that were generated in 
the current month. Divide this amount by the number of working days 
to determine dollars of production per day. Using this number of 
dollars per day, divide this amount into the inventory value on hand at 
the end of the period. 

The quality cost under consideration should include the following: 

• Prevention cost—do it right the first time. 

• Ongoing cost—in-process checking, inspection, and quality 
assurance. 
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• Correction cost—detailing and rework before the product is 
shipped. 

• Scrap material—material in a state that cannot be corrected or 
salvaged. 

• Correction of field quality—this includes items that slipped 
through the “quality now” net. 


COMMON MANUFACTURING PROBLEMS 

Production management and engineers are appraised and usually 
rewarded for their achievement on a yearly basis. Some ongoing prob¬ 
lems seem to persist that keep these managers and engineers from 
achieving outstanding reviews. 

Four common problem areas that plague many production opera¬ 
tions can be stated as follows: 

1. Excessive in-process inventory. 

2. Work flow bottlenecks. 

3. Ineffective quality control. 

4. Poor decision making. 

Do any of these sound familiar ? If you are not aware of these and the 
role they play in the daily routine, you may be missing out on the real¬ 
ity of the real world associated with the production process. 


Excessive In-process Inventory 

In today’s environment the cost of excessive in-process inventory is 
a luxury that few companies can afford. 

Cost Reduction Potential. Evaluate the annual savings that are 
possible if in-process dollars are reduced by 10 percent, 15 percent, or 
even 25 percent. 

Select a target goal and develop your approach. Ask yourself what 
kind of support is needed. Set a target date to accomplish the reduc¬ 
tion. Outline action steps that are required in order to achieve the 
desired end result. 

Pursue your schedule and document the improvement that has been 
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made, the dollars saved. Secure management’s approval on the new 
method. 

You are now on the road to successful cost reduction. 

Work Flow Bottlenecks 

Analyze the flow of material from the start to the last operation as 
the product leaves the shop floor. This can be done with a simple 
flowchart. The concern is to establish how many times a product is 
handled, staged, inspected, stored, and so on. 

Cost Reduction Potential. Look for ways to reduce the cycle- 
through flow. For example, how can the present system with a cycle 
flow of six days be completed in four? In some cases this may not be 
easily accomplished with the present capital equipment and sequence 
of operations. 

Keep this in mind: Just because something has always been done a 
certain way, do not be intimidated into thinking it cannot be changed. 

Picture this: a shop that repairs an estimated 40 different codes of 
telephone sets in 10 different colors. Add to this a fleet of approx¬ 
imately 1500 installation trucks operated in a large distribution net¬ 
work. Each truck has a specified number of installations to make on 
any given day. The trucks were loaded the night before with certain 
codes as specified by the customers. No problems up to this point. A 
typical installer makes six to eight calls daily. 

On the second installation of the day, the customer has a change of 
mind and wants a blue set instead of a green one. The existing service 
mode would allow no changes. The installer has two choices—return 
to the garage and pick up the desired set or reschedule the installation 
for another day. 

No big problem you may say, a company should strive to keep the 
customer happy. An isolated case of this type would be no problem. 
In actual practice the above scenario was becoming commonplace in 
the mid 1960s. 

The plot thickens. In order to cope, the trucks began to carry addi¬ 
tional telephone sets in various colors. Investment increased at the 
same time and shop capacity was being taxed. The situation, while it 
was a problem, was tolerated. In early 1967 the situation was recog¬ 
nized as a real problem that must be resolved. 
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A Step Forward, Out of the challenge came a new concept known as 
the Kit program. This program was built around a concept of stocking 
certain component parts of telephones on the installation truck. Based 
on historical data, a standard truck loading pattern was developed. 
The standard load was X handsets in colors 1-10. A contrasting 
number of telephone set bases in specified codes was included. The 
final step was that of packaging the housing, fingerwheel, line cord, 
and other required material in a separate package. Sounds good up to 
this point, doesn’t it? In actual operation it was better! 

The new method allowed the telephone installer to assemble a set on 
the customer’s premises, in most cases on the first trip. In summary, 
the new method had all the elements of a successful cost reduction. It 
was that and more. This change of procedure provided an increased 
service level and reduced inventory, and shop scheduling was im¬ 
proved due to better forecasting. 

Savings were substantial in terms of dollars and also customer satis¬ 
faction. The same operational mode is still in use today with further 
improvements. The major improvements are the ease of assembly 
with the new modular or easy-to-assemble plug-in components. To¬ 
day’s telephone installer has only to connect the handset, base 
assembly, handset cord, and line cord. 

Customer Feedback. As stated in the earlier chapters, one of the ad¬ 
vantages to a cost reduction program is customer benefits. Usually 
translated into terms of price, quality, and service, it may not always 
be easy to measure. 

What happened after this? The concept spread nationwide. 

Ineffective Quality Control 

How can you tell when your quality control program is ineffective? 
What are some of the indications that can confirm your suspicions? 
Several positive indications are as follows: 

• Current quality goals are not being met. 

• A lack of communication between the production employees and 
management is commonplace. 

• A production unit flows through the line without the commit¬ 
ment from each team member. 



SHOP OPERATIONS—POTENTIAL SAVINGS 175 


• A lack of communication on quality goals or expectations may be 
the real problem. 

The Quality Quest. The quest for a quality product has been a 
challenge confronting every segment of the economy. No company 
large or small is immune from this challenge. Many times quality goals 
are not met, and this affects us all. Each individual must take pride in 
his or her work or there will be problems with the final product. Qual¬ 
ity requires a commitment from everyone. 

When compared to most of the other 31 Western Electric Service 
Centers, the Southern California Service Center should produce qual¬ 
ity products with relative ease. The service center, located near Los 
Angeles, is a high-volume production center. Other repair centers may 
run two or three different types of product during a typical workday. 
Even large production volumes do not guarantee a quality end pro¬ 
duct. No one individual or group can be held accountable for poor 
quality. The problem is everyone’s responsibility. 

Quality Versus Detailing. When a quality problem beyond accep¬ 
table limits is identified in a production section, a detailing form is 
generated. The section is now in a “detailing mode.” A detailer will 
review the work of the section before it reaches the local inspection 
group. The detailer remains in a section until a specified number of 
units have passed all requirements without any defects. 

Keep in mind that before the detailer enters the picture the repair 
person and process checker have made their contribution to quality. 
The question to be asked is, did both have an understanding of what 
was expected of them? Perhaps management should have conveyed 
what was expected in more positive terms. A daily record of errors is 
maintained. The person responsible for the defect can then be made 
aware of the problem. 

Detailing is an expensive operation. Annual expense for this at the 
Southern California Service Center is approximately $500,000. This 
slowdown has an impact on efficiency and standard cost per unit. 

Quality Cleanup. A quality cleanup team is a must to deal with 
ongoing problems. Members of this team are from Engineering, 
Methods, and Shop supervision. They strive to identify problems. By 
operating in this manner, they review all elements of the production 
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process. The solutions may involve changes in methods, test equip¬ 
ment, and personnel. 

This is a positive step in dealing with quality problems. However, 
one key ingredient is missing. The missing ingredient is the need to in¬ 
clude production workers as a part of the team. No one is more aware 
of the total quality impact than an employee on the production line. 

Poor Decision Making 

Poor decision making by managers and engineers comes in a variety 
of groupings and will vary with the company. Some typical examples 
are listed, but by no means should this list be viewed as complete. 

• Lack of planning: too busy with today’s problems to look at the 
challenge of next week, month, or next year. 

• Should we make or buy the part? Start talking like this to a pro¬ 
duction manager and check the response. Most production 
managers want to make everything in their own shop—even if it 
cannot be done. 

• Buying two more of those machines at $12,000 each in order to 
reduce the bottleneck. The shop already had eight machines. A 
two-week work sampling study showed the machines were util¬ 
ized 73 percent of the time. Buy more? 

• Cancellation of this week’s quality circles meeting due to the rush 
job that came in on Monday. No one will notice. 

• Lack of communication with subordinates: Some managers may 
find it difficult to deal in a straightforward manner. T his may not 
be popular. 

• Lack of valid appraisals: Most employees expect that manage¬ 
ment will provide timely feedback and a valid yearly appraisal at 
a specified time. Some managers find this hard to do because they 
do not keep good records. 

• Look at the decisions that were made last week. Would you make 

the same ones again? 

Look to the Future. Sometimes we are so consumed with the daily 
problems that the long-range view is overlooked. Ask others to share 
ideas with you. It might be an eye-opener to see the quality of ideas 
that are available just for the asking. 
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February 6, 1982 


Re: Long-Range Planning 

This is your opportunity to assist in planning the Long Range Space Allocation at 
Complex Products, Inc. Please feel free to comment on any phase of your operation as 

IT NOW EXISTS, ALONG WITH ANY PROPOSED IDEAS WHICH YOU FEEL SHOULD BE INCORPORATED IN 
LONG-RANGE PLANNING. 

This new layout will require your attention to the details in flow of materials, facil¬ 
ities, ASSOCIATED STORAGE SPACE ON THE FLOOR, RECEIVALS OF SHOP MATERIALS FROM THE STORE¬ 
ROOM AND THEIR RELATIONSHIP TO OUR FUTURE GROWTH. 

Please list your ideas in order of priority on the attached page. 


Chief Engineer 


Att. 

Copy to: 

- Material Manager 

- Engineer 

- Production 

- Warehouse 

- Quality 

Figure 9-7. Long-range planning letter. 


Re: Long Range Planning 

1. MATERIAL FLOW COMMENTS 

2. FACILITIES COMMENTS 

3. SHOP FLOOR STORAGE 

4. FUTURE GROWTH IDEAS 

Figure 9-8. Long-range planning comments. 
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Figure 9-9. Present shop layout. 
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The long-range planning letter shown in Figure 9-7 may produce 
some valid inputs. Reply comments can be listed on Figure 9-8. The 
copy of the present layout can also be attached. It can serve as a 
memory-jogger. Figure 9-9. 

Do not overlook the employee on the production line in the quest 
for Input Ideas. You might be surprised at the outcome. Look for cost 
reduction opportunities in the plan. Prudent planning and equating 
the changes to solid cost reduction will aid in selling the new plan. 

In order to overcome the poor-decision-making syndrome we must 
be always searching for new ideas and opportunities. The following 
article by Ruddell Reed, Jr., offers some unique approaches to identi¬ 
fying productivity opportunities. 


IE’s are expected to be the productivity people . 
Applying the philosophy of the cost facts approach 
they can aim their efforts for greatest effectiveness. 

Ruddell Reed, Jr. 

Purdue University 

IDENTIFYING PRODUCTIVITY OPPORTUNITIES* 

We have a productivity problem, have had a productivity problem, and 
without radical change, we are going to have a continuing productivity prob¬ 
lem. We talk of the national problem or the regional problem, and these are 
important. However, most of us are going to help the national and regional 
productivity problems by “staying home and doing our knitting.” In spite of 
national programs which may be developed, the real accomplishment is 
probably going to be made through the cumulative efforts of individual 
plants and organizations. 

It is not simply a cliche that everyone concerned with individual plant or 
organization productivity is going to have to become involved. However, 
leadership must be provided by management and someone or some unit in 
the organization must be given the responsibility to identify opportunities, 
coordinate organized efforts, and accept the primary responsibility for pro¬ 
gram continuity and results. 


* Reprinted with permission from Productivity .* A Series from Industrial Engineering. 
Copyright © American Institute of Industrial Engineers, Inc., 25 Technology Park/Atlanta, 
Norcross, Georgia 30092. 
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IE’s as Productivity People 

Industrial engineers, through their professional society, AIIE, have ac¬ 
cepted this responsibility by designating themselves, “the Productivity Peo¬ 
ple.” However, I think the question can reasonably be asked, “Are we will¬ 
ing and prepared to assume the mantle?” 

I submit that perhaps during the heyday of “efficiency experts” we wore 
the mantle, and although we objected to the title given us by the public, it 
may have been our finest hour as “Productivity People.” But time and con¬ 
ditions have changed. As efficiency experts we made great contributions in 
the area of direct labor. 

Today, the only national measure of productivity, that of the Bureau of 
Labor Statistics, is output per man-hour. But direct labor accounts for only 
seven to twelve percent of the sales dollar in manufacturing industry accord- 
ing to Robert W. Semmler of Cutler-Hammer {Industry Week, January 5, 
1976, p. 26). A limited survey by the author indicates the average may be 
even less, only four to eleven percent. In fact, in only one firm contacted was 
I able to find a direct labor cost equal to twenty percent of the sales do llar 
This tells us that the opportunity for the “efficiency experts” to be the Pro¬ 
ductivity People by concentrating on reducing the cost of direct labor is past. 
This does not mean that the tools and techniques of the efficiency expert can- 
not be applied, but rather they must be applied to new arenas such as indirect 
labor, services, and the other eighty to ninety percent of the cost generating 
factors. 

Some industrial engineers have recognized the limitations of concentrating 
on direct labor and restricting our activities to those of the traditional “effi¬ 
ciency experts.” But in trying to move the profession forward, many people 
began running around with a solution looking for a problem. Many of the 
solutions turned out to be mathematical or computer designs for model 
resolution rather than problem solutions. Those people forgot what profes¬ 
sional engineers, economists, and managers have long known. Generaliza¬ 
tions have to be adapted to specifics, and rarely is the theory an adequate 
solution to the problem at hand. As a result, the models must be adapted, 
relaxed, and/or objectively rather than rigorously interpreted to serve as aids 
in resolving the real problem. 

Since neither the 4 ‘traditionalists’ 5 nor the “operations researcher and 
systems engineer” fully appreciated the contribution of the other group to 
his own interests, the profession was split. It is now time that we begin to 
bring the profession back together and combine the best of the two worlds in 
order that we do become the Productivity People, not only by waving a flag, 
but by producing as true professionals. 
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The Productivity Goal 

Any industrial engineer’s first responsibility is to begin to identify oppor¬ 
tunities to contribute to productivity, cost, and human factors improve¬ 
ment. We can attempt to do this in sophisticated, idealistic terms such as 
total automation and optimization. In truth, total automation and optimiza¬ 
tion are long range, ideal objectives, which even in limited instances of 
realization are going to be accomplished in incremental steps. 

Furthermore, as we automate, economics have to be considered. The level 
of automation which is economical today and survives the justification and 
funding process is likely to offer further opportunity for economic improve¬ 
ment by the time the installation is finally complete. The level of economic 
technology is shifting. If this were not true, the profession is doomed to 
death because its life blood is improvement. 

A similar condition is true for most of the ‘‘optimal’’ designs. Even 
though we can identify an optimum by some set of criteria and variables, it is 
doubtful whether or not the marginal rate of return on increments of im¬ 
provement before reaching the identified optimum level can be justified. In 
other words, the optimum solution may not satisfy the principle of maximiz¬ 
ing the rate of return on incremental investment. 

Eighty percent of the benefits are often obtained in the first twenty percent 
of cost. Investment in men, materials, equipment or money generally follow 
this rule. Therefore, we might reach a conclusion that the responsibility of 
* ‘the Productivity People” is to develop a means whereby the rate of return 
on productivity and cost improvement efforts will be maximized over both 
the short term improvements. This is nothing more nor less than an attempt 
to optimize the budgeting of scarce resources. 

Before proceeding further, and keeping in mind that we are talking about 
the individual organization or plant environment, we must use some measure 
of productivity improvement other than output per man-hour. Use of output 
per man-hour is like waving a red flag at a bull because it immediately con¬ 
notes working harder for equal rewards. 

In selecting a measure: (1) It must be distinctly measurable (which 
eliminates motivation); (2) It must be applicable in areas other than direct 
labor and direct material and across changing product mixes (which 
eliminates tons produced or the number of units produced); and (3) It must 
be applicable to ah activities of the organization, and easily interpreted by all 
members of the organization. 

In searching for such a measure the only one that comes to mind is cost. 
Therefore, I suggest that we have a basis for a direct relationship between 
cost reduction and productivity improvement so long as we recognize that we 
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h ave the constraints of maintaining employment, improving the quality of 
working life for all individuals, and conserving scarce resources. In effect 
what I am saying is that we are forced in our productivity improvement pro¬ 
gram to provide an opportunity for the individual to do a better job with 
less waste, and with an increased degree of self satisfaction without jeopar¬ 
dizing his continued employment. Therefore, I submit that the industrial 
engineer s function is to find means for incremental applications of 
technological improvement which will result in reduced cost to the firm or 
improve quality of working life and in so doing maintain a maYimnm rate of 

return on his and the firm’s effort under the pressures of worldwide comDeti 
tion. H 

This places the following responsibilities on the industrial engineer: 

1. He must identify problems which offer opportunities for cost reduc¬ 
tion. 

2. He must order the opportunities on the basis of maximizing the rate of 
return on his and others’ efforts. 

3. He must provide leadership in determining alternative courses of ac¬ 
tion which will result in reduced cost and increased productivity. 

4. He must provide leadership in predicting the cost-benefit tradeoffs of 
the identified alternatives. 

5. He must assist in establishing priorities and programs for selected alter¬ 
natives. 

6. He must maintain continuity of the program by periodically revising 
his set and order of reduction and productivity improvement oppor¬ 
tunities. 

7. He must periodically, and as necessary, update alternative action 
priorities. 


Ideally, m order to accomplish these objectives or requirements, we would 
establish a well-defined procedure with decision points identified and deci¬ 
sion rules established. However, if such an idealized situation existed, or 
were easily attainable, we would probably not be in the productivity situa¬ 
tion we are m today. Therefore, I suggest that as industrial engineers we seek 

° !u te ff e “ efflciency ex Pert” and “the system engineer” concepts and 
methodology to establish a reasonable, logical, and workable procedure to 
meet the need. The approach must be adaptable to the individual firm within 
the constraints of that firm’s unique problems and environment, including 
capi al and personnel limitations. This eliminates running around with a 
so ution seeking a problem because it requires identifying the problem first 
and then seeking a solution within the firm. 
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Cost Facts Approach 

I choose to call this the Cost Facts Approach to productivity improve¬ 
ment. The underlying philosophy is the application of the Pareto or Value 
Curve to avoidable costs. The logic is to first identify and estimate avoidable 
costs, second, establish problem priorities on the basis of the relative 
magnitude of the estimated avoidable costs, and third, to seek means to 
reduce the avoidable costs in magnitude order priorities. The result will be 
increased or equal output at reduced cost. 

To the organization it should be immaterial whether the Bureau of Labor 
Statistics’ measure of productivity is improved if the organization effec¬ 
tiveness is increased and competitive position reinforced. Also, by ordering 
the avoidable costs and establishing priorities by that order, we increase the 
likelihood of maximizing the return on the effort expended. 

Two major problems arise early in this approach. First, we have no direct 
method for identifying avoidable costs. Accounting records, which should 
t>e our primary source of basic information, are not designed to identify 
causes of cost but rather categories or areas of cost. This results from ac¬ 
counting’s primary responsibility normally being defined as providing a pro¬ 
fit and loss statement while satisfying the constraints and regulations of the 
Internal Revenue Service. Also, budgets are established and controlled on 
the basis of management and supervisory responsibility. 

This accounting record problem cannot be overcome without radical 
changes in basic cost input methods and data. Since this is not likely to take 
place, at least in the short run, substitutes or alternatives for identification of 
avoidable costs must be attempted. Some possible methods of identifying 
potential avoidable costs will be covered in a moment. 

The second major problem is in identification of alternatives to reduce an 
identified avoidable cost. Perhaps the greatest danger here is that the analyst 
will consider only two alternatives; keep things as they are, or seek an ideal¬ 
ized solution. The economical and feasible alternative approvaMe by 
management probably lies between these two extremes. 

To establish a standard or formal method for identifying intermediate 
alternatives, use can be made of a precedence network to identify the actions 
or events necessary to reach the ideal solution from the present condition. It 
is highly likely that such a precedence network will identify Intermediate 
levels of improvement which can be acomplished and permit incremental 
analysis of cost-benefits. An advantage of the precedence network is that it 
provides a systems approach assuring that the intermediate steps or alter¬ 
natives will contribute to reaching the ideal goal with minimum deviation. 
This minimizes the likelihood of regressive or duplicate action. 
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As an example, much attention is presently being given to computer aided 
design and computer aided manufacturing (CAD/CAM). However, it is 
unlikely that the majority of American firms can afford the expense of in¬ 
stalling and debugging “state of the art” systems within the firm’s cash and 
cost recovery period constraints. At the same time there is reason to believe 
that the major recovery may not be at the machine and tool point but in the 
storage, handling, and delay portions of the total process cycle since actual 
operation time accounts for one and one-half percent or less of the total pro¬ 
cessing time. 

The in-process material handling, storage, and control system, inclu ding 
the reporting system, may be improved to increase this one and one-half per¬ 
cent to five or ten percent (and conceivably even more) at far less cost and 
with less disruption of operations. After increasing the percentage of total 
in-process time during which operations are being performed, incremental 
cost analysis, capital budgeting, and resource allocation methodologies may 
be used to develop a program for conversion of operations to automation. 


Identifying Costs and Priorities 

Returning now to the primary problem of identifying and ordering 
avoidable costs, examine Table 1 and 2. It indicates areas of potential prob¬ 
lems with some potentially applicable techniques to be used in problem 
resolution. This list is definitely incomplete. Neither can a general ordering 
of potential avoidable costs be given since the order is unique to the facility 
under study. 

No list is complete nor applicable to all facilities. While generalizations 
may be made, specifics must be uniquely developed. Only the facility can 
identify its own areas of avoidable costs. Nor is it likely that any unit of the 
organization of that facility can adequately identify all potential improve¬ 
ment areas. Not even the IE’s. Therefore, some means must be found to ob¬ 
tain the inputs of a range of interests and knowledge initially. It should also 
be kept in mind that workers, as well as professionals and managers can con¬ 
tribute. 

Since the most difficult stage is to identify the problem and estimate the 
potential benefit from eliminating or reducing avoidable costs to establish 
their position in the Pareto or Value Curve, we must seek means of getting 
this input from many sources. Techniques available for this include ques¬ 
tionnaires, personal interviews, value analysis reports, and cost reduction 
proposals. All these and others can help, but perhaps most important is to 
the IE s to keep their ears open and tuned in for casual comments or 
bitches. A little followup and inquiry may well offer an item which should 
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Table 1. Identifying and Resolving Problems. 


PROBLEM AREA 

TECHNIQUES TO HELP 

IDENTIFY THE PROBLEM 

TECHNIQUES TO HELP 
RESOLVE THE PROBLEM 

In-process inventory 

Activity sampling 

Fixed path handling 

Move ticket control 

Fixed storage location 

Finite scheduling 

Capacity determination 

Group technology 

Information timeliness and 

Activity sampling 

Process analysis of input and 

accountability at point of use 

Control charts 

output data external to the 
computer 

Form and report design 
Routine operating system 

In-process queues 

Work sampling 

Control charts 

In-process inventory control 
Timely, accurate, and usable 
information 

Control charts 

Job, material, tool, machine delays 

Sampling 

MRP (materials requirements 

due to one or the other, e.g. 

Lack of adequate coordination 

ANOVA 

planning) 

Maintenance 

Sampling 

Methods study 

Time standards 

Spares program 

Simulation 

Damaged parts, scrap, and rework 

Sampling 

Design of experiments 
ANOVA 

Handling 

Storage 

Tooling 

Low cost automation 

Expediting 

System analysis 

Information timeliness and 
accuracy 

MRP 

Planning, scheduling, and 
dispatching algorithms 
Material flow systems design 


be added to the list of avoidable costs for either immediate or future atten¬ 
tion. In any case, the list must be formal and continuously maintained. 

In summary, if industrial engineers are to be the “Productivity People” 
they must take the leadership in identifying, analyzing, and justifying 
courses of action in their present assignment. Few will be able to secure sup¬ 
port for “state of the art” type proposals, which are largely unproven m 
practice, and all will be constrained by cost vs. capital availability. Most pro¬ 
gress will be made in relatively small, incremental steps. But collectively 
these incremental improvements will provide the productivity improvement 



186 SUCCESSFUL COST REDUCTION PROGRAMS 


Table 2. identifying and Resolving Problems. _ 

TECHNIQUES TO HELP TECHNIQUES TO HELP 

;MAR£A _IDENTIFY THE PROBLEM RESOLVE THE PROBLEM 


Short run set-up cost 
Assembly delays 

Distribution 

Conservation of energy 

Sores or finished goods 

Material handling 

Clerical 


Sampling 

Sampling 

Cost and time delay 

Survey sampling 

Sampling 

Activity sampling 

Work measurement 
Sampling 
Methods analysis 


Group technology 
N/C sequencing 
Group technology 
Modularization 
Cellular manufacturing 
Methods analysis 
Lost cost automation 
Simulation 
Linear programming 
Network analysis 
Dock design 
Order gathering 
Storage area design 
Handling systems 
Equipment replacement 
studies 

Energy use audits 
Systems and procedures 
Information systems 
Inventory aging 
Modularization 
Group technology 
Centralized dispatching 
Fixed-path equipment 
Semi-automation 
Code reading systems 
Forms design 
Coding 

Semi-automation 
Data gathering 
Data processing 
Job cost reporting 


critical to the future well being of American industry. To make this in¬ 
cremental improvement requires use of both traditional and more modern 
methods and technology. But before technology can be applied, problems 
must be identified and put in order of priority to maximize the benefit of in¬ 
dividual efforts. The Cost Facts Approach to productivity improvement 
provides a vehicle. 



10 

Warehouse Operations— 
Savings Unlimited 


In the total production and distribution cycle, the warehouse function 
in most companies is probably the least cost effective. There has been 
a delay in the application of warehousing technology. However, 
management is beginning to acknowledge the fact that warehousing is 
an area that can provide fruitful cost reduction. In some companies 
this potential is now being developed. The current challenge for 
warehousing management is to recognize the need for a cost-effective 
operation and utilize the available tools to that end. In order to im¬ 
prove operating results in the warehousing environment, proven tools 
and techniques must be introduced. However, the improvement tools 
must be compatible with the stated goals and objectives. The bottom 
line is that the warehouse must become more cost effective without a 
sacrifice in the service area. Effective cost controls are the key ele¬ 
ment. 

The objective of warehousing cost controls is to keep expenses to a 
minimum compatible with the overall objectives of the warehouse. 
Cost controls are effective only in relation to the warehouse’s objec¬ 
tives. What warehousing management intends to achieve in these 
areas will largely dictate the levels of necessary expenditures. Use of 
effective cost controls will provide a means of keeping the expen¬ 
ditures near these established levels. The warehouse objectives serve as 
a frame of reference within which cost controls are established and 
maintained. Without objectives, the cost-control program has neither 
direction nor reference. 

To appreciate the need for warehousing objectives in an effective 
cost control program, visualize the difference in expense levels. 
Assume that a retail warehouse deals mainly in small-volume orders 

187 
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which require repackaging and a lot of handling per unit shipped. The 
handling cost per unit should be higher than it is for the storage 
warehouse, which is used only to store and ship full pallet loads. The 
level of expenses for the two warehouses per unit shipped will be, and 
should be, much different. To expect both warehouses to have the 
same costs for the same volume would be unrealistic. The same dif¬ 
ferences exist in customer-service requirements. Two warehouses stor¬ 
ing and handling the same product mix will, and should, have dif¬ 
ferent expenses if their order-processing time requirements are 
substantially different. If one warehouse is required to provide same- 
day service to its customers, its costs should be higher than those of 
the warehouse that has two days to fill and ship an order. In general, 
cost control systems can be simple or complicated. In most warehous¬ 
ing operations, the system need not be elaborate to document results, 
although in some large production operations it must be very sophis¬ 
ticated to be at all effective. Generally, warehousing has fewer func¬ 
tions and cost classifications than have operations that involve 
assembly and fabrication. 


EXPENSE FACTORS 

In broad terms the warehouse function can be defined as a nonvalue- 
added operation. Say you cannot accept this basic definition? Give 
this some thought and you may change your mind. Most warehouse 

operations consist of the following six basic elements: 

• Receive material into the warehouse. The two most common 
modes are truck and rail. 

• Verify material. This is accomplished between the receival and 
put-away operation. The most common technique is referred to 
as 100 percent verification. Other common modes may include a 
sampling technique. 

• Put away material. Normal routines include the movement of 
material by a hand truck, a fork truck, or perhaps a dragline, or 

° m °f rn ° nce ^ material has been moved, 

pped, staged, sorted, it is then placed into some storage mode 

MISSUS!an7b^ ‘° “ righ,? Fr ° m this 
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• Select material. This is the next step. This step occurs when an 
order has been placed. In a manufacturing environment the 
material may be selected for movement into the shop, which 
could be 1200 feet away, or for a customer in the same city or 
miles away. 

• Stage material. This step is accomplished prior to the material’s 
being shipped. At this point the material is verified, checked 
against the order, packed, sealed, labeled, and secured for ship¬ 
ment. This phase of the operation varies widely with the product, 
industry, and shipping mode. At this point the material is ready 
to ship. 

• Ship material. After the staging, the material may be loaded 
directly on a truck, picked up by United Parcel, or shipped Air 
Express. Regardless of the mode selected, the expenses continue 
to mount. This is true if the material is moved only 600 feet to the 
start of an assembly operation. 

After the material has been shipped from the warehouse, the ex¬ 
pense incurred could be stated in several different ways. The dollar 
cost per unit may be a valid measure in some operations. Other situa¬ 
tions may find that a reference to cost per case or dollars per $100 of 
material may be useful. Regardless of how it is stated, warehousing is 
a very expensive operation. 

Up to this point you may have noticed that no mention has been 
made of the quality aspects of the operation. This endeavor can prove 
to be a major challenge. 

Warehouse Expense Factors 

Develop a profile of warehouse expense factors for your operation. 
Keep it simple yet make sure that you include all expense inputs. 

Analyze the current operation in terms of space, labor, facilities, 
and other expense. Let us review each in order to insure that a com¬ 
mon starting point is established. 

• Space: should include both owned and leased space. This should 
also cover heat, lights, water, security, and other related-to-space 
expenses. Be sure to include depreciation. 

• Labor: should include direct labor and indirect labor. 

• Facilities: should include equipment depreciation, maintenance 
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charges, and other related items. All types of equipment should 
be included—pallet racks, shelving units, lift trucks, mezzanines, 
and other related equipment. 

• Other expense: warehouse supervisory salaries, pallets, slip 
sheets, packing material, labels, and other required expense 
items. Also, any leased equipment—fork trucks, etc.—should be 
included here. 

After the profile has been developed you now have a picture of the 
expenses associated with the present system. From this point it will be 
possible to examine all factors for cost reduction potential. In the 
review it will become apparent that some areas present more oppor¬ 
tunities than others. From this point it is possible to explore areas that 
will lead to methods changes in the operation that will reduce expense. 


PROFILE REVIEW 

The profile has been completed and the best data at this point in time 
is as follows in this hypothetical case. 


Space 

Owned and leased 

30% 

Labor 

Direct and indirect 

50% 

Facilities 

Depreciation, maintenance, and other 

5% 

Other expense 

Supervision and expense materials 

15% 


Total 

100% 


What now! It is probably no big surprise that in most warehouse en¬ 
vironments labor is the major expense element. In this example space 
is also a major element. Facilities and other expense make up the 
balance. With the profile as a guide, let us develop a probe list for each 
grouping of expense. The labor component in most cases is defined as 
the really weak key to improving productivity. 

The probing cost reduction approach may start in the following 
manner. List items for review in each category of expense. 

1. Space improvement ideas can contribute to cost reduction. 

1.1 List all locations owned and leased. Break down each by size func¬ 
tion, based on the allocation of space. 

1.2 Break down the space as it is currently assigned into square feet. 
Your list will include receiving, staging, rack storage, aisles, mez- 
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zanine, staging areas, office space, toilet areas, drop areas, and ship¬ 
ping dock. Be sure to include any other areas that are unique to your 
operation. Refer to Figure 10-1. 

Some of these areas will remain fixed and others may shift in size to 
provide increased potential for meeting service needs. The overall ob¬ 
jective is to assign the available space in such a manner that produc¬ 
tivity can be increased and measured to document. This is our end 
result in all cost reduction efforts. 

1.3 Review current utilization of cubage. In addition to space usage in a 
two-dimension plane, the maximum use of the total cube space is 
essential. In what may look like a prudent assignment of space the 
calculation of the cube in a normal warehouse may be a shocker! 
Cube utilization in the range of 15-20 percent may not be unusual. 

2. Labor utilization is the area that presents the most unique challenge. One 
of the first questions to ask is, how were the present man-load re¬ 
quirements determined? 

2.1 Predetermined time standards offer a technique that can meet the 
constant changes in daily operations. They provide a way of 
evaluating proposals that may lead to improved productivity. How 
could you document the change in one select proposal in favor of 
another without firm data? 

Do you currently use predetermined time standards? 

2.2 How can current labor-intensive elements of the operation be 
restructured through the use of mechanical means? This is a good 
question and may provide an entry into valuable savings. Consider 
the following. 

Can a dragline deliver material to the shipping dock versus a 
forklift truck with a driver? 

Would a “smart cart/ 5 a driverless pallet-moving device that 
tracks a wire in the floor, be a good replacement for the truck and 
driver combination? The “smart cart 55 can be directed to stop at or 
bypass a number of load and unload points in the fixed closed-loop 
configuration. 

O PALLET STORAGE AREA 
O SHELVING STORAGE 
o FLOOR STORAGE 
o AISLE SPACE 
O SELECT, STAGE AND PACK 

O SHIP AND RECEIVE AREAS 

o OFFICE AREA 
O GROWTH SPACE 
Figure 10-1. Development of facility size. 
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2.3 How much labor do you require in verification of material coming 
into the warehouse? 

Shipments from outside suppliers may need to be verified 100 per¬ 
cent of the time. However, shipments from one location to another in 
the same company could be accepted with a random sampling accep¬ 
tance technique. An example of this would be a random sample to 
validate a truckload of telephone sets from the Indianapolis factory 
that are received at a regional material management center. 

Another level of material acceptance might be a material manager 
In a large central warehouse that ships daily to a number of smaller 
strategically placed warehouses. The same manager is responsible for 
profit and loss, service, and Inventory levels in both cases. A reduced 
level of inspection could be applied here. Why incur the expense of 
100 percent verification when the material has never left the 
organization? This Is not a small item. Investigation may show that 
this equates to one or more people. 

Expressed in dollars on a yearly basis the cost cannot be over¬ 
looked. How does your company handle material that is received in 
the warehouse? 

List other ideas on how to get a better grasp on labor expenses. 
Talk to other supervisors and engineers and see if they can share an 
Idea with potential for cost reduction development. 

3. Facilities associated with the warehouse offer an opportunity for cost 

reduction. 

3.1 Look at the ongoing maintenance of equipment. Do you plan 
specified maintenance tasks as a routine matter or just when the item 
breaks down? 

3.2 Conduct utilization studies to determine how many trucks are really 
needed for the operation. Surplus trucks can usually be transferred to 
another location in a big company. Each owned truck that is re¬ 
moved will have a positive impact on the depreciation charges. 

3.3 Examine the techniques of maintaining batteries for trucks in a pro- 
per manner. Lack of attention in this area can be expensive. 

4. Other expense offers a wide variety of entry in cost reduction. First take a 

good look at the major expenditures in the group. 

4.1 How many supervisors do you really need to conduct the daily opera- 
tion? Review your reporting structure. Can you eliminate one level of 
management? A number of experiments have been tried in this area. 
Some have been very successful. 

4.2 Take a good look at packing material. Do you feel that too many dif¬ 
ferent carton sizes are stocked? Review usage patterns for the last six 
months. How about dead stock? The codes can be removed. Check 
for dust on infrequently used codes. With a little effort it may be 
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possible to achieve a 25 percent reduction in the number of carton 
codes that are stocked. 

4.3 How about labels versus an automatic carton-marking device? Out¬ 
side supply sources for labels may offer an economy if labels are 
needed. However, if a large variety of different labels in small quan¬ 
tities are needed, it may be more economical to generate them in- 
house. 

4.4 Pallet control techniques offer a fertile field for cost reduction. Ask 
yourself, how many trips does the average pallet make? Should you 
consider using a disposable pallet? How about billing the customer 
for the pallet and letting disposal be the customer’s consideration? 
How about renting pallets? Not as far out as it may seem. How would 
like to rent a pallet for $2 from point A to point B? It is now possible 
to do this under a new offering. More data on this item are given later 
in the chapter. 


A DISTRIBUTION STRATEGY REVIEW 

The number of distribution warehouses in the United States has 
shown substantial growth in the period 1965-1980. This has certainly 
been the case in Western Electric Company, along with the others that 
operate on a national basis. A recent study by Handling and Shipping 
Management indicates the following trend changes. 

In 1965 the number of distribution locations per U.S. company was 
pegged at 3.56 locations. By 1975 the typical company had 9.68 distri¬ 
bution locations. Again in 1980 the trend was upward to 10.68 loca¬ 
tions. The pattern of growth has been impressive, but will it continue? 
The trend was the result of thinking, “Service for the customer.” Will 
the present economic uncertainties of high interest rates, increased 
energy costs, and transportation deregulation slow the expansion? 
The answer can be a firm ‘ ‘yes” at this point. 1 

COST REDUCTION POTENTIAL 

The current challenge for the long-range planners is to evaluate the 
economic trade-offs in the market place today. Let us consider a few 
that may be worthwhile. 

•Own or lease the warehouse building? Each case is different. Past 
history indicates that many large companies have chosen the owner¬ 
ship mode. This may not be true today. 
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A lease, on the other hand, offers a flexible plan to keep pace with 
business needs. Population shifts, distribution costs, and the product 
itself may dictate that a five-year lease with five one-year options is a 
better involvement. 

Look at the major good chain stores, Safeway, Alpha Beta, Big 
Star, Colonial Stores; leasing is the most common. If ownership were 
the mode of operation, these companies could soon find that they 
were in the real estate business versus food distribution and sales. 

•Buy or lease pallet racks and shelving units? This is a new concept 
that has a lot of potential in these days of tight money. Most com¬ 
panies, large and small, are in the same dilemma. Recently I worked 
on a proposal of this nature to equip a leased warehouse thq t was in 
the planning stages. 

Each supplier that quoted on the job was instructed to fu rnish a 
price for a standard purchase agreement. Also, an option for a 
60-month lease with a specified buy-out at the end of the period was 
requested. 

To illustrate this example, a standard agreement to purchase the 
equipment was approximately $211,000, payable in 30 days. A lease 
for 60 months could be obtained at a cost of 18 percent APR, or 
$25.39 per $1000, for a monthly payment of approximately $5357. 
Any advantage to this concept, you may ask? The main consideration 
is that many companies may be able to cope with the lease cost versus 
the standard approaches of direct purchase. One m ain advantage is 
that the monthly payment for the lease can be assumed as a current 
operating expense. Also, a buy-out for a small sum at the end lets the 
company retain the racks, through a mi nimum purchase agreement. 
One word of caution: Obtain a current legal opinion before entering 
into any agreement of this nature. 

•Buy or lease warehouse trucks and pallets? This problem offers 
some interesting trade-offs. 

Past practices may have shown that a mixture of owned versus 
leased trucks was beneficial. Leased trucks could have been obtained 
for peak periods. These peak periods vary by industry type and the 
stage of company development. A peak period for a large canning 
company in central California may be July through September. A 
large merchandise company may have a November through January 
peak period. Look at your company. Can you identify any peak 
periods? 
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The decision to lease or buy may be influenced by the time period 
under consideration. In other words, a one-year versus a five-year 
lease could cost twice as much per month. This was emphasized as I 
discussed both time periods with a truck supplier in the St. Louis area. 

For example, a reach truck to operate in a 7 / 2 -foot aisle could be 
purchased for $23,850. The lease charge for a 60-month period would 
be $697 monthly, with a buy-out of $3800 at the end of the period. On 
the other hand, a one-year lease would be $1394 per month. Which of¬ 
fer is best? That question has no one answer. The time frame of the 
answer is the key. As stated before, before entering any such agree¬ 
ment secure a legal opinion. Some leases may also provide a tax 
benefit. Check these claims very carefully. 

Let us address the common warehouse pallet at this point in the 
review of warehouse expenses. At first glance it may appear that this 
could be a short discussion since pallets do not account for many ex¬ 
pense dollars. If you were prone to reply in that manner, very possibly 
you do not really have a feel for the real dollar cost linked to pallet 
control. 

For example, let us say that a company has a well-integrated 
manufacturing network in the Midwest and East, but a large percent 
of sales are on the West Coast. To meet this need a large warehouse in 
the range of 600,000 square feet is located in the Sacramento, Califor¬ 
nia, area. Products from plant locations are shipped via truck and rail 
into this distribution center. Up to 30,000 different items could be 
stocked in this distribution facility. The material is received and stored 
on pallets. Approximately 35,000 pallet positions are available for 
storage of material. High-rise shelving and bulk floor storage are also 
utilized. 

Daily shipments are made to Seattle, Portland, Oakland, and Los 
Angeles. At these locations the problem of pallet accumulation begins 
to develop. 

How to recycle the pallets back to the original location is the 
challenge that must be met. No problem, you may say, just load the 
empty pallets, 350 or so per truckload, and ship them back. Sounds 
simple, and it is. The problem comes into focus when the freight bills 
start rolling in a few weeks later. Keep in mind the freight rates quoted 
are subject to a fuel tax surcharge of approximately 18.5 percent. 

In round numbers it may cost approximately $8 each to return a 
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STW NATIONAL PALLET 
LEASING SYSTEM 

INTRODUCES 



WHY BUY A PALLET WHEN YOU CAN LEASE ONE FOR $2! 
Figure 10-2. Rent a pallet. 


truckload of pallets from Seattle to Shreveport. Similar charges of ap- 
proximately $4 can move the pallet from Los Angeles to Phoenix. 
When compared to an original purchase price around $10 each for the 
pallet, return charges alone can run from 40 to 80 percent of the first 
cost. 

A recent innovation is that of leasing a pallet for $2 plus a deposit. 
The deposit can be obtained after the pallet has been used to ship from 
point A to point B. Such a service offering is now available from 
SYSTEMS THAT WORK in Fairfax, California. Refer to Figure 
10-2. When you have finished using the pallet, it is picked up from 
your warehouse in truck lots, say about 350. The deposit less any dam¬ 
age charges is returned. 
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This item may have cost reduction application in your situation. 
Prepare an economic study; if the results look good, your next step is 
selling the idea to management! 

WHERE WE ARE NOW 

During the mid-1960s many long-range planners and seminar speakers 
had said that a high percentage of the national consumer markets 
could be serviced within 48 hours by having three to five well-placed 
distribution centers. Also, they maintained that it would be possible to 
create favorable economic trade-offs between transportation costs 
and inventory carrying charges. At that time they were correct. 

Inexpensive transportation was traded for field investment. This 
was due to available transportation and cheap energy. The desire to 
protect customer service levels led to further expansion of the distribu¬ 
tion network in the 1970s. 

Enough history at this point. Where do we go from here? 

What are the key factors that will shape our future? Three factors 
can be identified as having a major impact. 

1. High interest rates, which may be around for a long while. 

2. Escalating fuel costs coupled with the concern of fuel availabil¬ 
ity. 

3. Concern about the cost and availability of adequate transporta¬ 
tion in an unregulated environment. 

With this in mind we must learn to be more productive with the 
resources that are available. In this new environment material inven¬ 
tories will require better management than before. Labor must be 
utilized to provide expanded service by working in a more productive 
manner. Learning to control inventory and labor will be our major 
challenge in the 1980s. 

REVIEW OF WAREHOUSE OPERATIONS 

How can we compare one warehouse operation against another? 
Which partial productivity measurements can best illustrate a produc¬ 
tivity trend? This question could be asked of several experts in the 
field. The feedback might be similar and yet slightly different. 
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To set the stage for our evaluation we will select a company that has 
a well-developed network of distribution. Our hypothetical company 
will be Complex Products, located in Raleigh, North Carolina. This is 
the same company that was illustrated in Chapter 9. The objective of 
the study is to compare the operating modes of the small distribution 
centers. A total of 12 locations are operating in the state of California. 

Management control is split between northern and southern 
California. Locations of the small distribution warehouses were deter¬ 
mined by In-House Industrial Engineering studies in conjunction with 
an outside marketing consultant. The size of each warehouse ranges 
from 25,000 to 40,000 square feet. The key in planning the network 
was directed at improving service to the customer. 

The last of the 12 warehouses was opened in October 1979. Sales, 
service management, and inventory all appear to be tracking the fore¬ 
cast budget that was established for 1980. In summary, when viewed 
by upper management the operation appears to be perfor ming in an 
acceptable manner. 


The Review and Comments 

At the recommendation of the industrial engineering manager a 
midyear review was planned. The objective of the review was to deter¬ 
mine the most efficient and least efficient operation. The review was 
prepared by a team of two skilled engineers after a visit at each 
warehouse location. A letter was prepared to inform management of 
the results. 

Refer to Figures 10-3, 10-4, 10-5, and 10-6 for the results of the 
engineering review. This data clearly indicates the need for more study 
and evaluation in order to determine why the measurements vary to 
such a wide degree. 

An action step is stated in the letter from the industrial engineering 
manager. Figure 10-3. Support from management at this point is es¬ 
sential in order to proceed into the study phase. This should be no big 
problem with the data shown in Figures 10-4, 10-5, and 10-6. A pru¬ 
dent management team would be challenged by this review of produc¬ 
tivity measurements. Some valid questions can be asked at this point. 

• How can the selected measures vary this much in the same basic 
operation? 
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September 10, 1980 


Material Distribution Manager 

Re: Warehouse Data Profile and Measurements 

Attached for your review are three data sheets which provide a comparison of the twelve opera¬ 
tions for the month of July 1980. 

Several problem areas are apparent from a review of the data. 

a. Hours of operation vary widely from one warehouse to another. 

b. Confirming orders are, on the average, significantly higher in the Northern Region and re¬ 
quire additional clerical and warehouse labor to process the paperwork. We understand 
that confirming orders also cause computer balances and back order routines to become 
distorted. 

c. Labor costs per line item or $100 of material shipped vary considerably. 

d. Operational modes vary from one warehouse to another. An example is the delivery load 
truck used in the Northern Region; also, loading and unloading at some locations differs 
widely. 

In summary, the variance in service measurements can be attributed to different modes of 
operation. From the attached chart (Productivity Measures) San Diego is rated the most cost ef¬ 
fective and San Francisco the least, based on the six measurements shown. The maximum score 
possible is 72. The minimum score that can be achieved is 6. Each of six items selected for 
evaluation were assigned a point rating of 12 for the most effective and 1 for the least effective in 
all cases except for average dollar value ofa line item. In this case, a reverse ranking was used by 
assigning a 12 to the lowest value and a 1 to the highest value. Points were totaled for all six 
measures to determine a composite total for each. These are summarized below: 


LOCATION POINTS LOCATION POINTS 


San Diego 

62 

Fresno 

39 

Monterey Park 

56 

Sacramento 

28 

Van Nuys 

56 

Modesto 

24 

Tustin 

54 

East Bay 

23 

Culver City 

53 

Vallejo 

21 

Santa Clara 

41 

San Francisco 

11 


The wide disparity of operations highlights a need to work toward standardization of opera¬ 
tions. It is our recommendation that labor standards be developed and introduced at each loca¬ 
tion. 

Our current evaluation indicates that four industrial engineers can develop the required labor 
measures in a six-month period. I would like your support in this matter at our next weekly staff 
meeting. 


Industrial Engineering Manager 

Figure 10-3. Warehouse data profile and measurements letter. 
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MEASURE 

NORTHERN 

SOUTHERN 

VARIANCE 

L $ shipped per hour worked 

$976 

$640 

52% 

2. Line items shipped per hour worked 

10.6 

6.5 

63% 

3. Line items shipped per employee 

1476 

907 

63% 

4. $ shipped per employee 

$135,576 

$89,560 

51% 

5. $ labor cost per line item 

$1.71 

$2.72 

59% 

6. $ labor cost per SICK) shipped 

$1.85 

$2.76 

49% 

7. Avg. $ value per line item 

$91.86 

$98.73 

7% 

8. Avg. labor rate 

$18.12 

$17.66 

3% 

9. Confirming orders 

53% 

81%) 

59% 

10. Direct employees 

103 

174 

69¥o 

11. S shipped total ($000) 

$13,964 

$15,583 

12%) 

12. Total line items 

152,009 

157,833 

4% 


Figure 10-4. Warehouse profile, July 1980. 


• How can these differences be translated into cost reduction sav¬ 
ings? 

• What are the potential savings that can be expected from the 
study? 

Organizing the Study 

The study as designed by the Industrial Engineering group was 
stated at the weekly staff meeting in the following manner: 

• Each required work function will be covered in a job description. 

• Descriptions of related work activity will be covered in detail. 
Each activity can be analyzed by means of a flowchart that con¬ 
tains each element and the distance traveled in order to complete 
the activity. 

• Methods to accomplish the work in the most efficient manner will 
be documented. The constraints will be the building, the layout, 
and material handling equipment. 

• Frequencies for each activity will be determined. 

• Labor standards will be calculated on the basis of the job descrip¬ 
tion, the scope of work, the most efficient method, and the re¬ 
lated frequencies. 

• The labor standards multiplied by average daily volumes will pro¬ 
vide the standard hours that are required to accomplish the job. 

The end result will produce labor standards that can be converted to 
the required man load for each warehouse. The reduction in man-load 
requirements will be translated into cost reduction savings. 
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The study can be completed by four engineers in a six-month 
period. Estimated cost for the study includes salaries, travel and liv¬ 
ing, and other related expenses. Total development expense for the 
study is estimated at $125,000. Sounds like a lot, you may say? This is 
only one side of the story. 

Return on Investment 

Like any endeavor, the return on investment is a consideration that 
must be evaluated. At the start of the study a total of 277 personnel 
were assigned to the warehouse network. This number reflects all 
employees. A reduction of 10 percent is established as an initial goal. 
This has been shown as a reasonable goal based on past studies. 

A reduction of 28 employees will produce a sizable expense reduc¬ 
tion. The dollar projection is estimated to be in the range of $915,000. 
The rate of return by any method of calculation will be substantial. 
The real advantage to this type of cost reduction case is that no large 
outlay for capital equipment is required. 

The Completed Study—Six Months Later 

When completed, the study will provide management at each 
warehouse with a technique to develop labor requirements. 

Refer to Figures 10-7 and 10-8 for the summary sheets that 
generated from the study. The key items on each summary sheet are 
the monthly volumes, the equivalent people on roll, and the industrial 
engineering man load recommendation. 

This data can be used to adjust the man load. One key point: Do not 
expect the reductions to be made the instant the study is completed. It 
may be easier to sell the reductions in one, two, or even three phases in 
order not to disrupt the operation. Once the standards are available, 
the supervisor at each location should define what is expected from 
each employee. This is done in conjunction with an explanation of the 
associated methods changes. 

Close coordination between engineering and management is re¬ 
quired in the decision-making process to adjust from the present 
workforce down to the recommended work force. An engineer in¬ 
volved in this type of program should have the facts to aid in selling his 
idea. Selling the idea leads to the action step. The. action step, in this 
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SDC 


SEPT. OCT. NOV. DEC. 


JAN. FEB. MAR. 


Sacramento: 

Volume 

Equivalent People 

I.E. Manloading 

San Francisco: 

Volume 

Equivalent People 
I.E. Manloading 

Vallejo: 

Volume 

Equivalent People 
I.E. Manloading 

Oakland: 

Vol uae 

Equivalent People 
I.E. Manloading 

Modesto: 

Vol use 

Equivalent People 
I.E. Manloading 

Santa Clara: 

Volume 

Equivalent People 
I.E. Manloading 

Fresno: 

Vol uae 

Equival en t Peopl e 
I.E. Manloading 


2659 

f 2661 > 

t 2465 

30.5 

f 26.0 

) 24.5 

19.5 

\19-5y 

' 18.5 

1757 

1586 

1566 

30.5 

28.0 

27.0 

16.0 

14.5 

14.0 

1422 

1464 

1354 

15.0 

14.0 

14.0 

12.5 

13.0 

12.0 

2246 

2419 

2397 

33.0 

30.5 

28.0 

19.5 

21.5 

21.0 

1165 

1250 

1189 

12.0 

12.0 

18.5 

13.0 

13.5 

13.0 

3191 

3286 

3078 

36.5 

31.5 

32.5 

27.5 

28.0 

26.5 

1827 

1825 

1851 

17.5 

17.0 

15.5 

11.5 

11.5 

11.5 


2286 

24.5 

17.5 


2505 

27.0 

19.0 


2547 

26.0 

19.5 


2671 

25.0 

19.5 


1521 /l59l\ 1663 1780 

25.0 ( 23.5 ) 24.0 23.5 

13.5 X^LS/ 15.0 16.0 


1263 

1257 

13.5 

13.0 

11.0 

11.0 


2198 

2567 

31.5 

28.0 

19.0 

22.5 


1061 

1208 

14.0 

12.0 

11.5 

13.5 

2907 

3211 

32.0 

30.5 

25.0 

27.5 

1863 

1939 

14.0 

15.5 

11.5 

12.0 



tote: Encircled data represents month during which study was conducted. 

Figure 10-7. Industrial engineering study, northern region. (Encircled data represent month 

during which study was conducted.) 

case, is the man-load adjustment downward. When this is accom¬ 
plished the cost reduction case can be closed with savings. The data 
can then be submitted to management for final approvals. 

The use of a graphical presentation, as shown in Figure 10-9, can be 
an asset in selling the idea to a successful conclusion. The graph il¬ 
lustrates the relationship between line items on a daily basis compared 
to manpower to handle that level of business. 

The increased level of productivity is evident. An equivalent 29.5 
people were required to handle the level of business in July. A reduc¬ 
tion of 5.5 people, down to 24 people, is now processing more line 
items on a daily basis than before. This equates to a true increase in 
productivity. 

How many dollars is this reduction worth? In a warehouse environ¬ 
ment the 5.5 people, based on direct labor and fringe benefits, may 



SDC 


SEPT. OCT. NOV. 


DEC. JAN. FEB. 


MAR. 


Tustin: 

Vol une 2827 
Equivalent People 23.0 
l.E. Hanloading 23.0 


2620 /2744\ 2899 
24.0 ( 25.0 23.0 

22.0 \ 22.5/ 24.5 


2577 

24.0 

22.0 


2989 

23.0 

25.0 


2869 

23.5 

24.5 


Culver City: 

Vol ume 1716 

Equivalent People 21.0 

l.E. Manloading 14.0 


2044 2186 /2126\ 2123 2694 

22.0 22.5 21.5 22.0 23.0 

15.5 16.0 \1 S\SJ 15.5 18.5 


2513 

21.0 

17.5 


Monterey Park: 

Volume 2171 

Equivalent People 18.0 

l.E. Manloading 14.5 


2174 2391 
16.0 16.5 

14.5 15.0 


2384 /2327\ 
17.0 I 17.5 ) 
15.0 \143/ 


2707 2540 

17.5 17.5 
16.0 15.5 


Van Nuys: 

Voluae 2117 
Equivalent People 18.0 
l.E. Manloading 14.0 


2278 

15.5 

14.5 


2270 2196 

19.5 17.0 

14.0 14.0 


2147 /261b \ 2439 

18.5 I 18.5 18.5 

14.0 Vl^y 15.0 


San Diego: 

Volume 3304 

Equivalent People 21.5 

l.E. Kanloading 24.0 


3071 

24.0 

23.5 


3369 3360 
24.0 24.5 
24.5 25.0 


3051 /3348\ 3249 

23.5 ( 23.5 24.5 

23.5 X^S/ 25.0 


Note: Encircled data represents month during Which study was conducted. 

Figure 10-8. Industrial engineering study, southern region. (Encircled data represent month 
during which study was conducted.) 
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equate to $15 per hour. On a yearly basis this reduction could be ap¬ 
proximately $179,800. Dealing with half a person may cause a prob¬ 
lem unless you utilize part-time employees. A reduction of five people 
would produce an estimated $163,300. Regardless of how the half¬ 
person is dealt with, the results are worthwhile. 

FOLLOW-UP ROUTINES 

What kind of follow-up schedule is required? The follow-up schedule 
will vary depending on the type of application. Management can re¬ 
view the head count, hours worked, and other productivity measures 
as the results become available. In most companies this will usually be 
on a monthly basis. Remember, upper management is interested in the 
key numbers that show the results of a cost reduction application. 

These key numbers will be indicators that the productivity trend is 
headed in the right direction. Examples of these indicators are: 

• Cost per standard hour worked—a change from $26.35 in the 
previous period to $24.83 in the present period is a positive in¬ 
dicator. 

• Cost to process $100 of material out the door. 

• Number of line items selected per hour worked per employee. 

• Number of orders shipped on schedule. 

• A reduction in the number of claims processed and the related 
cost of each claim. 

• Quality of inventory management. This vital measure can be 
stated in two parts. Part one deals with the integrity of the mater¬ 
ial m stock versus what the records show. Part two deals with 
material selected, packed, and shipped to the customer. 

From an engineering point of view these items should be reviewed at 
least on a quarterly basis. Your operation may dictate a different fre¬ 
quency. 

A SYSTEM OVERVIEW 

Warehouse space requirements can be reduced by high-density storage 
and a material storage strategy. 

Every distribution system can profit from a review of storage modes 
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and a close examination of a material placement strategy. The real 
question to be asked here is, “How can dealing with the space prob¬ 
lem be turned into a cost reduction opportunity?” 

Western Electric has spent a considerable amount of time and 
money in developing answers to the space challenge. A large share of 
this work has been done by the Warehouse Engineering group located 
in Ballwin, Missouri. Some of their work has led to many innovative 
changes in the overall distribution and storage systems. 2 Refer to 
Figures 10-10 and 10-11. 

The first strategy that can be used to minimize space cost is the use 
of equipment that provides maximum space utilization. High-density 
storage modes are one answer. However, they may not have applica- 


OPTIMUM STOCK ASSIGNMENT 


7 '- 3 “ 



Source: Western Electric Company 

Figure 10-10. Productivity improvement tip. Order-picking productivity is affected by where 
the items are stored on shelving. Remember the 20/80 rule which states that 20 percent of your 
stock represents 80 percent of the activity? Another rule says that 50 percent of the stock ac¬ 
counts for 95 percent of the volume. So for top productivity, put the most active items in a hori¬ 
zontal band, with the fastest movers where they are most easily reached by the selectors. Check 
these rules in your operation; you may be surprised. {Source: Western Electric Co.) 
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Figure 10-11. Space-saving tip. Sketch of narrow aisle versus wide aisle. Of the 40 percent 
capacity increase, 20 percent is obtained by narrowing the aisles and 20 percent by compatability 
with the 25-foot column spacing. Other column spacing can also be dealt with in a similar man¬ 
ner. {Source: Western Electric Co.) 


tion in every warehouse. Where these modes have application, the 
following general statements can be made. 

• Narrow-aisle warehousing system can provide a 40 percent in¬ 
crease in storage capacity within the same storage area. 

• Mezzanines can also provide a 40 percent increase in storage 
capacity within a given area. 

• Tiered shelving can provide a 60 percent increase in storage 
capacity within the same area. 

If your operation could benefit from narrow-aisle warehousing, 
mezzanine storage, or tiered shelving, your best approach is to sell the 
concept on the benefits of labor and space. 

Conduct your study, inform management of the advantages. Be 
sure to have the facts at this point. Many cost reductions have been 
lost due to a small oversight in the selling phase. 
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Another strategy that will reduce space cost and labor cost is the 
placement of material. Implementation of this strategy requires a 
history on each item stocked. From experience it may be a simple task 
to pick the large runners in any distribution operation. For example, 
my experiences in the warehouse have taught me that telephone sets 
are the high-volume items. Adequate storage space must be provided 
for these items. Also, it is easy to determine the low-volume items. 
They are usually the ones with a thick cover of dust and last year’s in¬ 
ventory label. 

The difficult items to deal with are the medium runners. These items 
may be subject to seasonal demands, fads, advertising campaigns, or 
any number of other variables. The computer is the key to efficient 
placement and space assignment. 


COMPUTER SPACE PLANNING 

Even if your pallet racks and shelving extend from the floor to the ceil¬ 
ing, this is no guarantee that storage cube is being utilized. A com¬ 
puter can be of great assistance in evaluating storage requirements. In 
this endeavor, like any other, there are two schools of thought. One 
school says you must include every item in the warehouse. This could 
mean as many as 16,000 or more for some large industrial operations. 
The second school says that a selected sample of items is sufficient to 
determine the required data. Choose the one that fits your needs and 
budget. 

A computer, by sampling a few items, can determine the space 
needs for the parts you desire to store. The physical measurements of 
the packaged parts are required for this determination. The activity 
level of the part is also required, as is the size of storage containers. 3 

Before the advent of the computer in planning or updating a ware¬ 
house, everything was accomplished by a manual calculation. This 
mode may still be adequate today in some operations. If it is adequate, 
use it. If the computer space planning tool seems to apply, and it will 
in 99 percent of the warehouse operations, use it. 

A computer program can analyze item activity—the frequency at 
which the part is selected. If you know which parts are selected more 
than others, you can plan a system and assign storage space based on 
activity. This will increase selecting productivity. 
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How to Start 

A number of software programs can be evaluated to see which one 
best fits the need. Your objective is to select the one that can assist you 
in p lanning the total storage space. The options are open. Should you 
purchase the program or call a company to run the program for you? 

Certain information will be required regardless of the option you 
select to analyze space needs in your warehouse. 

• A complete description of the number of items to be stocked in 
the warehouse. In a sampling mode this is required because the 
computer analysis is based on a sampling of parts—up to 10 per¬ 
cent of the total. 

• Measurements of each package size selected for the sample, and 
the recommended level of inventory. With this input data the 
computer can calculate the cube required for each item. The out¬ 
put specifies a pallet or shelf-storage mode. The computer will 
determine the projected number of pallet spaces and shelving 
units required. 

Sample Size and Selection 

The input information is your decision. The sample size can be 
determined in several ways. The sample size will be a function of the 
number of items that are stocked. A 10 percent sample may be re¬ 
quired if the total universe is 5500 parts. As the universe increases in 
size, the percent can be increased. A data base of 75,000 items may re¬ 
quire a sample of 2100 items. This approximates 3 percent of the total. 

Selection can be made on a random basis. A random selection can 
be made on every nth part. 3 

Define the item and Activity 

Each part is identified by a reference number. After identification, 
each sample is reviewed to determine, the weight, length, width, and 
depth of the carton to be stocked. This data, coupled with sales data 
and inventory level, will enable the computer to select the storage 
mode. Changes in carton size may be a consideration worth investiga¬ 
tion. A number of computer simulations may be required to obtain 
maximum utilization of cube space. 
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Next, look at the activity level of each item to be included in the 
sample. Profile information can be fed into the program. This infor¬ 
mation is required when the storage modes are being determined. 
Slow runners will probably not have a place in an AS/R system. Once 
the computer output is obtained, the decision-making tools are 
available for use. 

At this point the ability to interpret output is important. Decisions 
can now be made that will allow you to allocate space for FAST, 
MEDIUM, and SLOW items. 

Dead items will continue to be a challenge. Look for ways to reduce 
these from the warehouse. Follow-up in this area will free up valuable 
space and lower investment. 
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Employees, Expenses, 
and Expectations 

The relationships between declining productivity and inflation sur¬ 
round each of us daily. Inflation has become a constant companion in 
our daily life. It is easy to identify, but not easy to remedy. The cure 
requires a concentrated effort from individuals, business, and govern¬ 
ment. Taking a positive stance to control and then reduce inflation 
must be our short- and long-term goals. A positive stance to reduce in¬ 
flation goes beyond periodic campaigns to reduce government spend¬ 
ing. A firm action commitment to increase productivity is also re¬ 
quired. 

How can we develop such a plan? There are no easy answers to this 
question. However, one thing is certain, reducing input costs through 
an effective cost reduction program is the first step. 

THE PRODUCTIVITY CHALLENGE 

To comprehend America’s prevailing productivity problem, one 
needs to review the nation’s economic growth pattern. Beginning with 
the industrial revolution and continuing through two world wars and 
two decades afterward, the United States seemed to have little trouble 
chalking up sizable productivity gains year after year. A major factor 
in earlier productivity growth was an overall shift to nonfarm 
manufacturing, where output per worker could be dramatically in¬ 
creased with each new mechanization process. American ingenuity 
demonstrated the country’s ability to produce more in less time and 
with fewer resources, capital, energy, and the human effort and s kills 
needed to manage them. 


212 
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In comparison, no other nation in the world during that period suc¬ 
cessfully found the formula for economic productivity—at least not 
without severe interruptions of wartime losses. But when World War 
II ended, America’s leadership gradually began to be challenged. First 
came the aid America gave to other countries to actually help them 
compete with the United States; then, in many subtle but significant 
ways, restrictions began to confront productivity here which did not 
apply abroad. Although early warning signals began years ago, it was 
not until the late 1970s that serious attention began to be directed 
toward what was happening to U.S. productivity. Suddenly leaders 
became alarmed that productivity was shrinking. Along with it, the 
benefits of productivity also began to shrink. 


BENEFITS OF PRODUCTIVITY 

Productivity improvements offer at least two major benefits: 
financial gains and job security. To consider the first of these, let us 
assume that employees receive a 6 percent pay increase even though 
productivity remains the same. Project this circumstance to most 
work sites and prices will go up 6 percent, because when productivity 
stalls while producers’ costs go up, there is usually no choice pro¬ 
ducers must charge more for goods and services in order to stay in 
business. 

On the other hand, let us say that productivity during this period 
rises 6 percent; therefore the 6 percent pay raises are justified and 
prices will not have to be adjusted upward just to cover increased 
costs. The wage and salary earners thus experience real pay boosts as 
opposed to “partial inflation” pay hikes. 

Job security is also enhanced by productivity. If you work for or 
own a company that is in business to make a profit, your job is made 
more secure by improved productivity—this is simple to figure. Even 
if you are not engaged in a profit-making organization, it is just as im¬ 
portant to job security to increase productivity, because underwriters 
of these ventures are usually taxpayers who are losing patience with 
bureaucratic waste and are withdrawing support for inefficient in¬ 
stitutions and government agencies. 

If you have ever heard of Proposition 13, a tax initiative in the state 
of California, the statement is loud and clear. The taxpayers are tired 



214 SUCCESSFUL COST REDUCTION PROGRAMS 


of the constant increases to feed inefficient local and state operations. 
This item will be discussed in more detail in this chapter. 

A Combined Effort 

Contrary to some perceptions, productivity growth does not de¬ 
pend on “harder work.” Instead, productivity improves when pru¬ 
dent capital investment increases; when the labor force becomes better 
trained; when energy costs are kept in check; when research and 
development results in more efficient technology. 

Whether one works in manufacturing, service, or government, we 
all have a stake in improved productivity. Improved productivity can 
come from a wide variety of innovations. In an office setting, it may 
involve better filing, or reporting systems which alio w a business to ac¬ 
complish more during a workday. In a factory, store, or warehouse, it 
may involve more effective handling of materials, again resulting in 
more output per workday. 

The environment for boosting productivity must be reasonably free 
of government restrictions and it must also be conducive to capital in¬ 
vestment and continued research and development. As voting 
citizens, we can help make sure the environment follows this pattern 
which helped make this country a world leader. Support can be given 
to office seekers who encourage more R&D and capital improvements 
through tax incentives and fewer legal restrictions that hamper pro¬ 
ductivity. 1 

MANAGEMENT INVOLVEMENT 

Almost every day a national figure expounds a new view of the pro¬ 
ductivity problem. Most leading business publications directed to 
members of management dissect the issue and offer certain new and 
innovative avenues for improvement. Most business leaders will agree 
that the problem has been building since the mid-1960s. 

What is the difficulty in grasping the problem? One reason may be 
the absence of understanding the true nature of the productivity prob¬ 
lem and the continued deteriorating trend. Some leaders in business 
may say that the problem continues because our efforts are focused on 
symptoms not the real problems. The major factor that permits the 
contmued downward trend is the same leading element that must cor¬ 
rect it—management. 
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The problem is truly one that management is entitled to take full 
credit for. In summary, they must take the problem, and by positive 
management action, change its course. The only way this can be done 
is by developing new avenues for cost reduction and improved rela¬ 
tionships with employees in all levels of the workforce. 2 

Management involvement is the key that is needed for productivity 
improvement. Why is this so? Only management, by using the tools at 
their disposal, can achieve the following. 

• Create an employee environment that is conducive to innovation 
and change. 

• Provide by their example an ongoing motivation and involve¬ 
ment program. 

• Support new programs that bring all levels of employees into a 
partial decision-making environment. 

• Involve people in generating new ideas. This is essential for 
management to succeed in their appointed task. 

Work Relationships 

Some companies, both large and small, do enter into attitude 
surveys to obtain feedback from employees. Employee perceptions of 
their company and their jobs are important. Common questions in 
such a survey may be along these lines: 

• How do you feel about top management’s involvement in the 
business? 

• Which of the following causes the biggest problem in your work 
assignment? Rank order each from 1 to 5, with 1 being the 
highest. (List possible causes.) 

• When did your immediate work supervisor last conduct a perfor¬ 
mance appraisal with you? (The desired answer may be six 
months to one year. The answer may be a surprise.) 

• Have you reviewed your job description in the past 12 months? 
(A simple question? How would this be answered in your com¬ 
pany?) 

• Do you feel that your supervisor can be trusted to discuss work- 
related as well as nonwork-related problems? 

• Do you feel comfortable in talking with your supervisor? 
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• Does your supervisor always want to talk about j ob-related prob¬ 
lem areas? 

• Does your supervisor discuss ways for you to prepare yourself for 
the next job level? 

• Does your supervisor hold meetings at least monthly to share 
group performance trends? 

• Do you think you could do more in meeting the company’s 
overall objectives? 

Questions of this nature can be asked of all employees on a periodic 
basis. Sometimes the answers are a shock for management. However, 
this type of feedback is needed. 

Review of Feedback 

What kind of feedback can be expected? A simple question indeed. 
The results of the survey will not be that simple to interpret. Keep in 
mind that the original intent of the survey was to determine how 
employees feel about the company and their specific jobs. The specific 
jobs can range from entry clerical levels to middle management! 

In a typical company, the feedback may be along these lines: 

• I was not aware that this job had a description! 

• My last performance appraisal was just a few words in pass¬ 
ing—over two years ago. 

• I feel that management could keep employees better informed. 

• We don’t really know how our department fits into the big pic¬ 
ture. 

• I like my supervisor but he always wants to talk about the job. 

• We are locked into dead-end jobs because of the Equal 
Opportunity program. 

• There is no way to get ahead on this job even though I do have a 
college education! (This is becoming more common.) 

• The company could develop a more effective job rotation pro¬ 
gram. 

The above comments are typical of those from employees at all 
levels in the labor force. They are not stated to criticize any specific 
company or management group. They do, however, illustrate the 
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management challenge that must be met as we deal with the productiv¬ 
ity problem. As stated before, new ideas are the key to our expanded 
cost reduction programs. These ideas can come from all employees. 
Employees who are not in tune with the company objectives cannot be 
counted on to the same degree as those who feel they are a part of the 
corporate objective. 

THE KEY—FIRST-LINE SUPERVISION 

The first-line supervisor is the key in dealing with all employees. The 
first-line supervisor is the interface between upper management and 
the employees. In all work operations, including the production shop, 
the warehouse, or the office, the first-level supervision is the key agent 
to the introduction of change. Several considerations for the first-line 
supervisor are: 

•Review the job description for each employee’s assignment. Make 
sure the employee knows what has been covered. Discuss the key parts 
of the job assignment. Ask the employee to share questions and con¬ 
cerns. 

•State what is expected of each employee. Show how each in¬ 
dividual is needed to insure that objectives are being met. Explain how 
the effort of the group and each individual is needed to insure that ob¬ 
jectives are met for the total work unit. 

•Review how the job is currently being measured. A shop job is 
usually measured in terms of efficiency. As an example, if an 
employee takes one hour to manufacture a part with a predetermined 
standard time of one hour, the efficiency is 100 percent. (1.0 hour/1.0 
hour = 100 percent). However, if it took 2.0 hours to complete the 
1.0-hour assignment, the efficiency would be 50 percent. Keep in mind 
that the productivity is not solely a matter of the equipment utilized 
but how effectively it is used. 

•Office jobs will require a different type of measurement. A typing 
pool may measure output as the number of typed pages per 
shift—modified by a difficulty factor. Other jobs that deal in a service 
mode, such as an order desk in a large department store, may use the 
number of complaints handled compared to the number of those suc¬ 
cessfully handled. A total of 32 complaints were handled in an eight- 
hour shift; 24 complaints or 75 percent were handled without the 
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assistance of the department manager. Is this a good record? That 
depends on the training that has been provided versus what is expected 
from the average trained employee. 2 

Report of Monthly Accomplishments 

One time-tested approach used by many first-line supervisors is the 
monthly letter to upper management. The report can be a brief, con¬ 
cise, yet informative piece of information that comes in advance of the 
formal statement of performance that is published for upper manage¬ 
ment. 

A brief handwritten letter of monthly accomplishments can be pre¬ 
pared in less than 15 minutes. In general terms it could include a brief 
statement on the following items of interest: 

• Efficiency for the current period against the forecast. 

• A statement of quality as measured against an expected level. 

• A statement of in-process material, the amount of work from the 
start of the process to the end of the line. 

• Any new ideas that may lead to cost reduction in the coming 
months. 

• A brief statement of any problem areas that were encountered in 
the month, and action steps taken to alleviate the problems. 

HOW TO BECOME A PRODUCTIVITY SUPERVISOR 

What can you do to become a productivity supervisor as opposed to a 
traditional supervisor? This is a question with a wide range of answers 
and the answers may change with different industry segments. 
However, the following ideas are suggested if you want to become a 
productivity supervisor. 

• Define the job to be done and standards of performance. 

• Encourage employees to submit ideas that will improve the job. 

• Ask employees for their opinion on job-related items—remem¬ 
ber, they do the job for eight hours daily. 

• Try to explain why things are done in a certain way when 
employees question them—it may be due to corporate policy or 
some other local instruction. Perhaps now is the time to update 
the existing method. 
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• Acknowledge a job well done, perhaps a monthly quality award 
for the employee with the best quality record, or a yearly award 
for perfect attendance. List several others that may apply. 

• Keep an open mind for methods and ideas that may work in to¬ 
day’s operation. 

• Squelch rumors and deal in facts. Nothing can cause unrest 
quicker than a constant flow of rumors. Needless to say, this adds 
little to the quest for increased productivity. The supervisor’s best 
approach is to answer each question to the best of his or her 
ability—or just to say, “I don’t know but will try to find the 
answer.” 

Effective Management Is the Key 

Management must generate an environment that fosters productive 
change. Innovation and superior performance must be recognized and 
rewarded. Employees must be able to perceive productive change as a 
road to increased monetary returns. Many employees perceive the op¬ 
posite. Some employees may recall that those who tried to initiate 
change were viewed as malcontents and troublemakers. These mem¬ 
ories do little to foster new ventures into areas that have already been 
proven to be bad experiences. A new idea, a change of method, a dif¬ 
ferent system involves the possibility of failure as well as success. 

The absence of management motivation will tend to keep employ¬ 
ees in the status quo mode. When this occurs a terminal case ofmental 
rigor mortis takes place. A major commitment by management to 
create a positive climate is a first step. In today’s environment there is 
no room for managers who choose the warm feeling that apathy tends 
to generate. 

Starting an effective cost reduction program can be a positive step 

into solving the productivity problem. As a member of management 
your support is essential. Technical problems can in general be solved. 
People-related problems are more delicate and require more effort for 
the new programs to succeed. 

THE BIG PICTURE 

A cost reduction program can be designed to fit the needs of any com¬ 
pany. Each company, regardless of size, has the same areas of oppor- 
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tunity: labor, material, capital, energy, and other related expense. 
Every company will present a challenge since the percentage of each 
item will differ. 

Some industries will present a challenge in dealing with problems 
associated with labor and capital. Others will be heavy in energy re¬ 
quirements. Material and related expenses will also present avenues 
for cost reduction. In order to secure a feel for your operation you will 
need to break out the percentage of each of the above items that make 
up the cost of sales. 

Today, in business operations we tend to look at big as being better. 
This may not always be true. If you view sales as a measure of bigness, 
let us take a look at some data. 

Fortune magazine presents a yearly summary that contains the 500 
largest U.S. industrial corporations. A review of the Fortune 500 list 
makes interesting reading. The list is keyed to sales in the current 
period. Sales are of vital interest in every company. The profits 
resulting from sales are in fact the real measure of how effective 
management has been in running the company in the period under ob¬ 
servation. The hidden item that is not apparent is how well has 
management controlled costs. A bright profit picture in some com¬ 
panies may be as hard to explain as a dollar loss is in other companies. 
The lack of firm cost control programs may or may not be evident in 
any specific period under review. 

Many partial productivity measures can be used to compare one 
company against another. Some of the most common partial 
measures are: 

• Total return to investors: This includes dividend yield and price 
appreciation to an investor. In 1980 the median for the Fortune 
500 was 21.05 percent. How does this compare with your com¬ 
pany? This information may not be easy to obtain if your com¬ 
pany is part of a large conglomerate. 

• Assets per employee: This is the total value of assets at year-end 
divided by the number of employees. It provides an insight into 
the nature of the company’s business. Is the operation labor or 
capital intensive? Assets per employee in 1980 for the 500 largest 
companies was $55,505 per employee. 

• Dollar sales per employee: This is obtained by dividing total sales 
for the year by the number of employees. The median sales per 
employee of the 500 listing in 1980 was $78,147 per employee. 


EMPLOYEES, EXPENSES, AND EXPECTATIONS 221 


Table 11-1. Partial Productivity Data 
(dollar sales per employee vs. assets per employee). 


RANK 

COMPANY 

SALES 

ASSETS 

RATIO 

1 

Exxon 

$583,998 

$320,338 

1.823 

3 

General Motors 

$ 77,384 

$ 46,355 

1.669 

8 

IBM 

$ 76,808 

$ 78,243 

0.981 

10 

General Electric 

$ 62,087 

$ 46,047 

1.348 

13 

ITT 

$ 53,246 

$ 44,302 

1.201 

19 

U.S. Steel 

$ 83,742 

$ 78,752 

1.063 

22 

Western Electric 

$ 67,978 

$ 45,466 

1.495 

30 

Boeing 

$ 88,675 

$ 55,797 

1.589 

35 

R. J. Reynolds 

$101,286 

$ 88,175 

1.149 

307 

National Semiconductor 

$ 24,349 

$ 13,942 

1.764 


All-industry average 
(includes 500 companies) 

$ 78,147 

$ 55,505 

1.408 


Refer to Table 11-1 for a listing of relationships among a selected sam¬ 
ple of companies. Note the variance in dollar sales per employee and 
assets per employee in this sample. Compare these with the all in¬ 
dustry data. These numbers are interesting to compare but may not 
reveal the cost reduction potential that is masked under the daily 
operations of these, the biggest and most successful companies 
operating in the United States today. 3 

The Final Question 

How to improve the operations is the daily challenge for upper 
management. One thing is for sure, some management segments do 
not stay around long enough to plan for the long-range program or 
should it be stated in the reverse manner? 

In the final analysis the profit motive is the prime mover or prime 
remover of upper management when the profits are not achieved. In¬ 
creased sales are always a goal. There are trade-offs between savings in 
the current operation versus increased sales. In Western Electric and 
other companies, $1 saved is worth $20 in sales. Why is this concept 
important? A company may be able to achieve the same impact on 
bottom-line results by saving $1.0 million through an effective cost 
reduction program versus generating new sales of $20 million. 4 

Stated another way, the $295 million saved by Western Electric in 
1980 would equate to additional sales of $5900 billion. Regardless of 
how cost reduction is viewed, it must be utilized as a tool for survival. 
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As a topic for the annual report, cost reduction is being mentioned 
more than ever before. If you have any doubt, scan a few annual 
reports at random. You may be surprised. 

EXPENSE CONTROL 

Let us review several tried and proven items that illustrate effective ex¬ 
pense control. 

1. Revised Lighting System 

Pacific Southwest Airlines, with headquarters in San Diego, in¬ 
stalled a new lighting system in its maintenance hangar. A cost reduc¬ 
tion study showed that the yearly cost of energy could be cut approxi¬ 
mately $48,000. 

The study was based on 3650 hours per year at $.10 per kilowatt- 
hour. Lighting levels were raised 50 percent and the payback period 
was estimated at five months based on current-level savings. The in¬ 
itial plan called for relamping a 64,000-square-foot hangar with 288 
new 400-watt mercury-vapor lamps. The initial goal was to provide 75 
footcandles at the floor level, and 90 footcandles on the top of 35-foot 
work stands. 

A meeting with local utility officials convinced PSA to utilize 144 
high-pressure sodium lamps versus the 288 mercury lamps first plan¬ 
ned. Cost of the change was estimated to be $20,000. The new system 
is mounted 55 feet above the floor on 22-foot centers. 

In summary, a cost reduction of $48,000 yearly was achieved at no 
sacrifice to the work environment. 5 

2. Energy Management 

An energy management system was installed in a 60,000-square- 
foot office building. Despite three rate increases, the system has 
resulted in a 10-percent drop in energy costs. 

The system was installed in November 1980. In the first five months 
of operation, electric consumption was reduced about 15 percent, and 
the demand level about 20 percent. Total electric bills were reduced an 
average of $1560 per month. 

The system utilizes time-of-day, duty cycling, and demand control 
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features. Savings were derived mainly from the air conditioning sys¬ 
tem. The building utilizes 67 four-ton heat pumps. Formerly, the 
system operated constantly. In the new mode it operates only when 
needed. 

Building specifications are incorporated into the control system. 
Certain parts of the building are open only from 8 a.m. to 5 p.m., but 
other offices are open on a random basis. The system is programmed 
to handle these different demands. Payback for the system is esti¬ 
mated to be nine months. Return on investment is estimated to be a 
hefty 136 percent. 

The system was supplied by Honeywell, Inc. 6 

3. Control of Telephone Costs 

All expense aspects of the daily business should be reviewed for cost 
reduction potential. Like any other expense item, the telephone is a 
candidate for close examination. History has indicated that the cost 
increases associated with telephone usage have been well below other 
operational elements such as labor, material, and energy. 

Can savings still be obtained from what already is a known bargain? 
The answer to this question, I believe, is yes! 

In most business operations, both large and small, the telephone is 
always there. This results in the telephone being taken for granted. 
This is not true in all cases. Substantial interest is noted when a new 
system is being considered for upgrading the existing service. 

Take a good look at your present telephone service network. The 
first question to ask is, “Does the system really meet the needs of the 
business?” In order to secure a completely valid answer it may be 
necessary to call in an outside consultant. Even before the consultant 
is called in, the following questions can be answered. These questions 
will provide a starting place in the audit process. 

• How many employees share the same local line? 

• How many employees are provided a speaker phone? 

• How many card dialers are being utilized? 

• How many key sets or multiple line sets are being used? 

• Are the telephone sets equipped with a touch tone or rotary dial? 

These are basic questions that can lead to real savings when explored. 

Another consideration not to be overlooked is the network of ser- 
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vices that link the local operation to customers in other parts of the 
country. Evaluate the full range of services that are available. Some 
telephone consultants may even be willing to work on a shared savings 
basis without any up-front payments for their specialized services. 
One large Bay Area electronics company did such a study and saved 
$275,000 the first year. 

4. Invoice Processing 

The most effective cost reduction involvement is to prevent the ex¬ 
pense from occurring. Take a good look at the method of processing 
supplier invoices in your operation. Examine the number of invoices 
that offer an inducement for early payment such as the 2 percent for 
payment in 10 days. 

Analyze a typical month and keep track of the average time and 
flow of the invoices through the typical accounting maze. Consider 
the following situation: 

A company pays on the average 6000 invoices a month. A review of 
the invoices indicates that 80 percent offer the typical 2-percent dis- 
count for payment in 10 days. Average monthly payments, that offer 
discounts, approximate $960,000, or the typical invoice has a value of 
$200. In this case the savings would equate to $4.00 per invoice. A cap¬ 
ture rate of 100 percent would equate to potential savings monthly of 
$19,200. In reality it is unlikely that a 100-percent payment rate can be 
achieved. 

The important thing is to establish a goal in this area. One key ques¬ 
tion to ask is, “What level of discounts have been obtained in the 
past?” In some organizations this data may be hard to generate. After 
your investigation has been completed, establish your goal for obtain¬ 
ing discount payments. 

A starting goal could be to obtain 90 percent of the discounts. This 
would provide a monthly savings of over $17,000 and yearly potential 
in excess of $200,000. Programs of this nature that have been in opera¬ 
tion for one or more years find that goals in the range of94-97 percent 
are possible to achieve. The important thing is to develop your goal 
and place the plan in operation. 

5. Time Paid—Not Worked 

As stated, the productivity problem relates to inputs and outputs. 
Numerous plans have been implemented by companies large and small 
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that deal with cost input containment and the expansion of various 
types of output. One area that may offer substantial cost reduction is 
an examination of dollars spent in the area that is known as time 
paid—not worked. 

To be more specific, this deals with dollars of expense that are built 
into the various overhead recovery rates. These various cost inputs in¬ 
clude vacation time, holidays, personal time off, sickness, and time 
lost to many different kinds of accidents that may or may not be job 
related, and last, special holidays or days away from the job that have 
been won through union contracts or other means. Each of these areas 
may involve the expenditure of dollars in a needless manner. These 
areas may in fact represent untapped cost reduction that can be easily 
obtained with just a little hard work. 

The first step is to develop a profile for the organization by depart¬ 
ment for days off the job and the related dollar impact. This exercise 
will be conducted using your present guidelines for payment of time 
not worked. One of the most fruitful areas may be a close examination 
of personal days off the job that compare the days paid versus non- 
paid days and the average days lost per employee. 

The profile data sheet when completed may look like this. 


GROUP 


NO. DAYS NO. DAYS AVG. FOR 

NO. PEOPLE PAID UNPAID TOTAL DAYS EMPLOYEE 


Management 

30 

% 

Engineering 

23 

115 

Accounting 

30 

168 

Marketing 

16 

64 

Production 

350 

2858 

Warehouse 

75 

690 

Composite 

524 

3991 


24 

120 

4.0 

28 

143 

6.2 

98 

266 

8.9 

16 

80 

5.0 

850 

3708 

10.6 

240 

930 

12.4 

1256 

5247 

10.0 


Once the profile is completed, the real analysis can begin. Each 
group can be analyzed for trends against last year’s results. In this ex¬ 
ample the ratio of paid days is 76 percent of the total. When converted 
into costs on a yearly basis, the dollars can be very large. When the 
number of paid days is converted to dollars in a typical company, the 
yearly cost would approximate $350,000. A 20-percent reduction 
across the board for all employees in the days paid category could pro¬ 
duce a cost reduction savings in the area of $70,000 yearly. This is only 
the beginning. A reduction in the overall absence rate per employee 
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will have many other side benefits such as quality, morale, and a more 
stable labor force. 

As management’s program is introduced it will probably include the 
following: 

• A review of each employee’s record for the last three years. 

• A well-planned information program to inform all employees of 
the reasons for the new emphasis in control of time lost from the 
job. 

• An action plan that is firm but fair to all employees who do not 
meet acceptable standards. 

• Weekly conference periods between problem employees and their 
immediate manager to review improvement or the lack of im¬ 
provement. 

In summary, this firm personal approach will work and produce the 
desired results when it is administered by a prudent management 
team. 

People Considerations 

A number of items with cost reduction potential have been dis¬ 
cussed. In our quest for increased productivity, people and increased 
involvement will be the elements that can turn the tide. 

White-collar workers—people in clerical, sales, professional, and 
managerial jobs—now comprise more than 50 percent of the U.S. 
work force. There is a general feeling that productivity of these 
workers is declining even faster than that of blue-collar workers. 

There are many views that may or may not apply to the current prob¬ 
lem. 

• Some may say that technology systems can not keep pace with 
changing demands, the result—increased paper shuffling. 

• Some may say the younger generation is harder to work into the 
average job. 

• Some would say that today people are less willing to dedicate 
their total lives to the company 

• Some others would say that declining productivity is truly the 
fault of ineffective management. 
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There may be some truth in each of the above comments. Let us take a 
look at some aspects that relate to clerical productivity. 

In his paper, * ‘Don’t Overlook Clerical Productivity/’ R. K. Mar¬ 
tin shares a number of unique observations. The paper analyzes the 
challenge from different viewpoints. 


One of the secrets to successfully applying work 
measurement to a clerical staff is to let the 
subjects get involved. Here is a simple , straight¬ 
forward program that any organization can use to 
improve clerical and managerial performance. 

R. Keith Martin 
Baruch College City University of New York 

DON’T OVERLOOK CLERICAL PRODUCTIVITY!* 

The quality of supervision is directly reflected in the performance and pro¬ 
ductivity of the clerical staff responsible to that supervision. There are 
several techniques which, when properly used, provide a rather exact 
measurement of clerical efficiency and supervisory or managerial effec¬ 
tiveness. These techniques, four in number, are work sampling, work 
measurement, work simplification, and work scheduling. 

The techniques both measure the performance of an organization and in¬ 
dicate the areas in and means by which the effectiveness of the organization 
can be improved. Generally, improvement in effectiveness can be obtained 
in one or more of the following ways: 


• By making the big change—in organization structure, in policies, in 
functions, and procedures, 

• By making the many small changes which, while Individually are seem¬ 
ingly insignificant, have a tremendous cumulative impact, 

• By stimulating the employee’s desire to do a full day’s work, and 

• By scheduling work in such a way that each employee is given one hour’s 
worth of work for each hour he or she is paid to work. 


* Reprinted with permission from Productivity: A Series from Industrial Engineering. 
Copyright ® American Institute of Industrial Engineers, Inc., 25 Technology Park/Atlanta, 
Norcross, Georgia 30092. 
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Tie Employer’s View 

We will examine a program that is extremely effective in the last three 
sources of improvement. This program is unique in two ways: the manner in 
which the four techniques of work sampling, measurement, simplification, 
and scheduling are integrated to bring about the desired results; and the 
relatively low degree of accuracy implicit in the approach to work measure¬ 
ment. 

It is through measurement in one form or another that management learns 
what it receives from its employees in return for its payroll dollar. And it is 
from criteria called performance standards, which are developed from the 
results of measurement, that management can establish within various limits 
what it should receive in return for its payroll dollar. Accuracy in this area 
means the preciseness of measurement of human effort. 

The matters of accuracy of measurement and of standards of performance 
were carefully considered. During the past fifteen years the need for a high 
degree of accuracy has been stressed by a number of professionals who 
design and install work measurement systems as well as by most users of 
work measurement techniques. However, the principal reasons why more 
companies have not adopted work measurement as a normal management 
control technique appear to be the relatively high cost of installing a system 
of precise measurement, the complexity of such a system, and the high cost 
of maintaining such a system after it has been Installed. 

When reviewing the results achieved by companies using the various work 
measurement techniques available today, it becomes apparent that great 
precision in measurement is not necessary to insure attainment of the major¬ 
ity of the potential benefits. Work measurement and performance standards 
are means to an end, not an end in themselves, as complex systems tend to 
become. Work measurement and performance standards are merely techni¬ 
ques by which definite yet reasonable goals may be reached. The definition 
of the goal should, in each instance, determine the technique to be used. 
Thus, the greater the flexibility of a system of measurement, the broader is 
its range of applicability within the business community. 

It should be apparent that no one type of system can provide the scope and 
flexibility to serve effectively a range of companies differing not only in size 
but in the variety of objectives sought. An engineering firm employing five 
clerical people may want to determine whether or not a bookkeeping 
machine would pay for itself through man-hour savings; a manufacturing 
company may be concerned over why its data processing department con¬ 
stantly requires overtime; or a utility company may want to analyze the 
feasibility of reducing the cost of Its clerical payroll by 20%. 

Another factor which influenced the development of the program was the 
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opinion that about one-half of the usefulness of work measurement lies in its 
motivating influence upon employees and the balance of its usefulness is as a 
means for discovering and identifying the conditions which militate against 
efficiency. As soon as the circumstances which cause waste motion and lost 
time are revealed and described, they can be corrected through work simpli¬ 
fication—methods improvement, form design, office layout, etc.—the 
establishment of a reasonable work pace, and work scheduling. 


The Basic Program 

The program consists of seven separate but related parts. 

1. A procedure survey: To define the organization, describe the pro¬ 
cedures in general terms, and determine the major tasks of each clerical posi¬ 
tion to be analyzed by work sampling and work volume measurement. 

2. Work sampling: To determine the time required to perform each major 
task, the time spent on nonproductive work and the amount of idle time. The 
work sampling observations are usually made by company employees— 
supervisors or others trained to do the job. 

3. Work volume measurement: To determine the volume of work pro¬ 
duced in each major task category. The data required are recorded by each 
employee. 

4. Work simplification recommendations: For the application of which¬ 
ever of the techniques of scientific management are necessary to eliminate 
idle time and wasted effort. For example: improved organization, better 
forms design, improved mechanization or demechanization, better office 
layout or work station layout, procedure changes, quality control, and 
supervisory training. 

5. Work scheduling: To provide supervisors with the techniques and train¬ 
ing which will enable them to give each employee one hour’s worth of work 
for each working hour in the day. 

6. Comparative reports: To inform management each month of the man¬ 
hours required by function or section and of the volume of work produced 
during these hours. The reports may include the unit time or the number of 
employees required to produce specific types of work. These reports are 
prepared by the supervisors. 

7. Engineered performance standards: Developed for specific high vol¬ 
ume, repetitive operations in order to “ take a reading” of the efficiency or 
general work pace of a position or section. The standard hours are compared 
with the actual hours to determine the efficiency of the balance of the opera¬ 
tions of the position or section by interference. Engineered standards of per- 



230 SUCCESSFUL COST REDUCTION PROGRAMS 


formance are developed from predetermined time values in cooperation with 
the supervisors. 


First, a Procedure Survey 

The main purposes of the initial procedure survey of a clerical section are 
to define its organization in functional terms, to describe the procedures in 
writing, and to determine the major clerical tasks for which time re¬ 
quirements will be determined by work sampling and volumes developed by 

work volume measurement. 

During the course of the survey it is essential that the person directing the 
study, whether a company employee or an independent specialist in the field, 
win the confidence of the personnel involved, because he will soon become 
the exponent of new ideas and changes. The most satisfactory and effective 
way to bring about change is by persuasion. If the analyst (as we shall call 
him) establishes a reputation for open-mindedness, patience, and in¬ 
dependence during the fact-finding phase, persuasion will be much easier 
later on. The adage “never underestimate the dignity and importance of the 
human ego 5 * should be carefully observed throughout the course of the study 
to minimize the possibility of personnel and morale problems. 

While making the survey and getting the facts, the analyst should con¬ 
sciously try to evaluate various phases of the section’s operations including 
general efficiency, organization, and communications, procedures, layout, 
forms, management controls, ability of first-line supervisors (determining 
whether they are group leaders or real supervisors), turnover, training, plan¬ 
ning, scheduling, personnel policies, and operating policies. He should iden¬ 
tify the key supervisors—those who are most likely to influence management 
decisions. He should also identify the chief operating problems and deficien¬ 
cies by observation and by discussion with the supervisors. 

The survey Itself should start with a chart of organization in which func¬ 
tional titles are used. This should be folowed by a written general descrip¬ 
tion of the procedures, estimates of the volumes, and estimates (if possible) 
of the man-hours involved in the different tasks. This information should be 
obtained from the first-line supervisors, preferably at their desks. 

During the survey it is important to establish a benchmark of present effi¬ 
ciency against which to measure future improvements. This need be no more 
than agreement with the supervisors on the average month’s volume of work 
and the man-hours required to produce It. The analyst should maintain a list 
of suggestions for improving operations, whether self-originated or received 
from, others, because it is desirable to be prepared to make some recommen¬ 
dations for improvements, as occasions may offer, as quickly as is practical. 
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Then, Work Sampling 

Work sampling is used to accomplish two purposes in this approach to 
clerical cost control. Its primary purpose, as a fact-finding technique, is to 
determine the amount of time devoted to the principal productive activities 
and the amount of time consumed by the principal nonproductive activities. 
Its secondary purpose, as a training aid, is to stimulate creative thinking and 
interest in scientific management techniques in the minds of the supervisors. 

The basis of work sampling involves actual observation of clerical ac¬ 
tivities at various time during the workday. The activities observed are 
posted to an observation sheet by the observer. The work elements or ac¬ 
tivities as determined by the procedure survey should be listed across the top 
of the page. A different sheet is required, therefore, for each different type 
of clerical function such as payroll clerk, accounts receivable clerk, recep¬ 
tionist, messenger, etc. The names of the employees within each job position 
should be listed down the side of the sheet. Observations are indicated by 
“tally-marks.” 

Work sampling is an effective aid in training supervisors. Experience in¬ 
dicates that when supervisors are required to make the observations, after 
proper indoctrination, they see their sections in a different light. They are 
forced to see for the first time many things they have been looking at for a 
long time. As a result of this, they come up with sound ideas for improving 
operations. Also, acceptance of the findings by supervisors is definitely 
stimulated when they make the observations themselves. 

Sampling of clerical activity should normally extend over at least a two- 
month period. This may seem like an excessive amount of time, but if the 
study is to be meaningful, adequate time should be taken. An analysis of the 
methods and results of many studies indicates that, generally, two months is 
required. 

During the first week of the study, only one observation cycle should be 
scheduled per hour. At the end of the first week, the supervisor will have 
learned most of the element codes and will generally be more proficient. One 
observation cycle per hour will provide enough observations after one week 
to permit a review of the elements. It may be necessary to eliminate some, or 
it may be necessary to add some. After the first week, two or even three 
cycles may be scheduled per hour depending on the work load of the super¬ 
visor and the requirements and characteristics of the study. 

One observer should not be required to observe more than about 15 peo¬ 
ple. If situations are found where a supervisor has more than 15 clerks or 
where a number of the clerks are out of sight of the supervisor, it is best to 
assign some of the observation work to a group leader. If this is impractical, 
the observations of the Individuals should be randomized. 
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It is necessary to schedule an observation cycle during each hour to insure 
homogeneity throughout the day, in view of the fact that the entire study will 
be limited to a few thousand observations. The minute during the hour when 
the observation is to be taken should be randomly selected. Tables of ran¬ 
dom numbers are available for use in making the selections. 

To determine appropriate work elements, reference should be made to the 
general survey. The main tasks performed by each employee should be 
selected. The same elements will be used on daily production report sheets 
which will be prepared by each employee. Therefore, it is important that 
only those tasks which are readily measurable in terms of volume of work be 
selected as major work elements. “No work” elements such as walking, talk¬ 
ing, waiting for work, etc., should be included in the observations. 

Where an extended workday is encountered due to regular overtime or a 
split or second shift operation, additional observation cycles should be 
scheduled. It is particularly appropriate to measure the extended hours of 
work because the efficiency of clerical operations tends to drop off during 
the afterhours work periods. 

The indoctrination of the supervisor in work measurement should begin 
during the general survey when his interest and curiosity should be aroused. 
The analyst should be enthusiastic about work sampling and work volume 
measurement and should do his best to convince the supervisor that these are 
valuable tools. Training in how to make work sampling observations can 
usually be limited to instructions. The main points to be emphasized are: 

1. Adherence to the random times to start the observation cycles, 

2. Entering as the observation what the employee is actually doing at the 
moment—not what he was doing a moment ago or is obviously about 
to do next. This point is vital to the success of the study and cannot be 

over-emphasized. 

If h is found, after two weeks, that more than 50% of the major elements 
occur less than 5% of the time, too fine a breakdown of elements has been 
made. Some of the elements should be consolidated. If a consolidation is not 
practical or desirable, there are two alternatives. One is to prolong the study 
beyond its planned length and thereby get more observations. The other is to 
determine the man-hours involved in the small tasks by using engineered 
time standards. 

As the work sampling study progresses, deficiencies in the operating pro¬ 
cedures, organization, layout, forms, etc., may become evident. These 
should be corrected as rapidly as possible by agreement between the super¬ 
visor, management, and the analyst. All recommendations leading to im¬ 
provements, whether accepted or not, should be documented. 
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Work Volume Measurement 

Work volume measurement, like work sampling, is used to accomplish 
two purposes in this approach to manpower management. Its primary pur¬ 
pose, as a fact-finding technique, is to determine the volumes of work pro¬ 
duced by individual employees and, by addition, the volume of work pro¬ 
duced by organizational units. Its secondary purpose is to stimulate 
employees to do a better job. 

Under this technique each employee is required to record daily the number 
of principal units of work he produces. He does not record, nor is concerned 
with, the time required to produce the work. Determination of the principal 
units of work to be measured is made during the initial procedure survey. 
Principal units of work are identical to the major work elements used in the 
work sampling phase of this approach. 

The accuracy of work volume measurement applied in this manner has 
been well established through many years of experience and use. Occasion¬ 
ally, carelessness or deliberate magnification result in distorted reporting at 
the outset. This becomes evident, even though not suspected, when the 
reports are reviewed at the end of the first or second week, because work 
moves from one position to another and from one section to another. Thus, 
the output from one position or section must correspond quite closely to the 
input of the succeeding position or section. It is only necessary to have the 
supervisor of the offending section point out to his group as a whole that 
they apparently processed more than they received (or passed on) to produce 
accurate reporting. 

The psychological effect on the employee often results in a substantial im¬ 
provement in morale and nearly always in an increase in production despite 
the almost universal initial apprehension of supervisors and managers that it 
will have the opposite effect. Morale improves because this type of measure¬ 
ment apears to the employees to guarantee them recognition by management 
of their efforts. Furthermore, recognition is based on what they say they do. 
Response to trust is a human characteristic. Production increases (wherever 
it has been below standard) due to pride of accomplishment when ac¬ 
complishment is recognized. Also, this type of measurement, in the eyes of 
the employees, seems to promise greater equity in the distribution of the 
work load and clearer identification by management of deserving conscien¬ 
tious workers and undeserving, inefficient, lazy, or incompetent workers. 
And, it does. 

Work volume measurement usually should be installed as a permanent 
control technique and remain in operation indefinitely. The production data 
collected each week form the basis for the management control reports with 
which management may exercise control over the size of the indirect labor 
force and thus the payroll cost. 
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A daily production report form should be used. Initially at least, a 
separate report form should be prepared for each position. The name of the 
position, division, and department, along with a description of the unite of 
measurement (major work elements), should be included on the form. 

The installation of work volume measurement should be preceded by a 
talk to the employees by a top official. He should explain what the employees 
are being asked to do and should tell them why. Among other things, he 
should (unless impossible) guarantee that no one will be fired as a result of 
the program. He should explain that any staff reductions will be accomp¬ 
lished through normal turnover and that transfers of individuals may be 
made, after consultation with the individuals involved. He should state that 
management is basically interested in knowing what it is getting from its 
employees in return for what it is paying; that it is interested in establishing 
an equitable distribution of the work load; that it wants to establish a factual 
basis for recognition of individual merit; and that it wants to find out what 
the unit costs are of the various types of work. After the talk to the group the 
supervisor should offer to assist anyone who feels he has a problem in 
deciding the best method for measuring his work. Work may be measured by 
using a ruler to count punched cards, plain counting, etc. 

During the first three days the supervisor should be prepared to answer 
questions raised by individuals. Many people will fear that they are not doing 
the job correctly and will want reassurance. Many people will feel that the 
elements selected for them do not adequately reflect the scope of their jobs 
(which each person rightly feels is highly important). A convenient way to 
handle this is to agree and be persuaded that more elements should be in¬ 
cluded. Insist that the employee record the work for the elements as shown 
on his sheet, but suggest that he write in any additional elements he feels 
strongly about. It is possible that some additional significant elements will be 
discovered this way. If so, they should be incorporated in both the work 
sampling and work volume measurement forms. After two or three weeks, 
employees tend to lose interest in writing down their own extra elements and 
gradually stop. It often happens, after the first month’s report has been 
analyzed, that some changes must be made on the daily report forms. 

Wort Simplification 

The principles of motion economy and the conservation of energy are ap¬ 
plicable to all tasks performed by people everywhere. The office is no excep¬ 
tion, nor is any part of the office an exception. 

To be a successful simplifier of clerical work, a person must train himself 
to be motion conscious, and he must become familiar with the simpler 
machines and devices which are available for office use. He must be in- 
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qulsitive and he must learn how to ask “why,” not In a challenging manner, 
but candidly. 

It is a rare experience to come across an operation which cannot be 
simplified at least a little. It is important, however, that a person be selective 
in his efforts at work simplification. It is important to consider only those 
jobs which involve the largest number of man-hours per month. For exam¬ 
ple, in an inventory record procedure, each posting operation may take two 
minutes of a clerk’s time, and each month-end reconciliation may take two 
days. It may be easy to see ways of simplifying the reconciling operation and 
not so easy to see how to simplify the posting job. But if 2,000-3,000 
postings must be made each month, the analyst should tend to disregard the 
former and concentrate on the latter. 

Both the work sampling observations, which reveal the man-hours in¬ 
volved in each major task, and the work volume measurement reports, 
which show the number of times each task is performed, are excellent guides 
in determining productive areas for work simplification. Additional clues in¬ 
clude the following: 

• Excessive walking indicates a need for simplification of the work flow 
and possibly a more efficient floor plan layout. Only messengers are 
working while walking. 

• Excessive talking may indicate a need for a better floor plan arrange¬ 
ment, partitions, or possibly sight supervision. 

• Many private stenographers or a large volume of dictation often point 
the way to savings through the use of dictating machines and typing 
pools. 

• A heavy copying or retranscription volume may indicate the need for 
photocopying equipment, more carbon copies, or duplicating equip¬ 
ment. 

• Many filing hours may call for a reorganization of the records or a cen¬ 
tral file system. 

• Peak loads, high unit costs, low individual productivity, unequal in¬ 
dividual output within positions, and idle machines may all be clear 
signs that scheduling is needed. 

• Low typing or key punching production may lead to forms analysis and 
the redesign of some forms. 

• A high volume of activity in unit record files such as punched cards may 
lead to savings through the acquisition of electrically operated files. 

• High volume jobs in tabulating departments often indicate the need for 
machine load records, for putting wheels on card file cabinets, or for 
assigning one man to two or three tabulators and assigning others the 
task of transporting cards to and from the machines. 
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• Poor housekeeping, as evidenced by dust on the furniture; waste paper 
on the floor; magazines, files, records, and paper piled on tables, desks, 
and tops of file cabinets; disordered file drawers; and records, papers, 
and documents in desk drawers, is usually a good indication of poor 
quality work, reduced productivity, and a feeling of indifference among 
the clerical force. 

• Poor work station layouts—where frequently used materials, supplies, 
machines, and reference material are not within reach—cause waste of 
time and effort which often can be eliminated through a sensible rear¬ 
rangement of the work station based on the principles of motion 
economy. 


Work Scheduling 

Work scheduling is the day-to-day and hour-to-hour responsibility of the 
first-line supervisor. Foremen in charge of direct labor workers usually 
understand this responsibility clearly because the essence of a foreman’s job 
is to see that production is carried on efficiently. Supervisors of indirect 
labor usually understand this only vaguely, if at all. The reason for this is 
that management has not been as concerned with the productivity of indirect 
labor as that of direct labor. As a result, clerical supervisors are rarely given 
staffing goals. They almost never receive training in how to measure produc- 
iion or how to develop and use production standards. 

It is, in fact, too often true that supervisors of indirect labor are not really 
supervisors. Instead they are lead clerks, or group leaders with the title of 
supervisor. One purpose of the program is to make them supervisors, at least 
to the point where they use the production standards developed for them, 
schedule and distribute ail work to each employee, record the time required 
by each employee to complete each batch of work, and prepare at least one 
monthly report for management on the efficiency of their sections. 

To be able to assign an employee an hour’s worth of work, the supervisor 
mmi know quite accurately the time required to produce a unit of work. This 
information, developed during the work volume measurement and work 
samp g steps of the program. Is available on the unit time calculation sheet 
for the last week the work sampling observations were made. The unit times 
on this form are pure work times; they do not Include an allowance for per¬ 
sonal need and fatigue. Before they may be used for scheduling purposes, 
each must be increased by one-sixth, which is an acceptable allowance for 
personal need and fatigue. 

rnl P t r tl0n Standards ” ? The answer is that usually it is not 
possible to keep them a secret. And further, they are not real production 
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“standards.” More accurately, they are rules of thumb for the supervisor. A 
strong argument can be made that 4 ‘in the interest of fair play” the employee 
should know what is expected of him. 

And Finally, Some Controls 

Management controls are the reports prepared for management which 
show the relationship between the volume of work produced and the number 
of people or man-hours required to produce it. They show the performance 
levels attained by employees relative to the performance goals established 
through work measurement. They also show the effectiveness of first-line 
supervisors, who are the members of the management group directly respon¬ 
sible for the productivity of the employees. 

The establishment of a relatively simple system of control reports is an 
essential part of this program. Without such reports it is difficult, if not im¬ 
possible, for the company to realize the savings potential inherent in this pro¬ 
gram. The purpose is to present the facts on production and personnel re¬ 
quirements to management periodically in such a way that management may 
be kept well informed on the performance of each section and may be able to 
react quickly and intelligently in the event the performance of any section 
begins to decline. 

One report should set forth clearly and concisely the payroll reductions 
resulting from this manpower management program. It must be prepared on 
each assignment and presented personally to top management. It is often 
called a “Staff Required” report. This report gives management a specific 
staffing goal and pinpoints the areas where savings can be made. 

In the event that “standards” developed in a branch office are to be ap¬ 
plied in other branch offices (and this should occur only where identical pro¬ 
cedures and forms are used), the volume figures for the other offices should 
be obtained and multiplied by the unit time data developed in the pilot office 
to determine the staffing requirements for each of the branches. 

In the case of small offices or small sections in which fewer than ten 
employees perform a large number of distinct tasks—more than four per 
employee—it may be desirable to develop and use volume-time factors in¬ 
stead of actual unit times in calculating “standard” hours for reporting pur¬ 
poses. The use of volume-time factors reduces the number of work output 
items which must be counted or measured and reported each month. 
Volume-time factors are developed by selecting several key tasks, then ad¬ 
ding to the total productive time spent on these tasks, the total productive 
time spent on all other tasks where work volumes vary directly with the key 
tasks. In other words, add the total productive hours spent on the other tasks 
to the total productive time spent on the key task. Calculate and add the two 
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allowances (personal need and fatigue), then divide the total time by the 
volume for the key task. The quotient will be a factor which, when multiplied 
by the actual monthly volume for the key task, will give the total man-hours 
required for all of the tasks included in the factor. When volume-time fac¬ 
tors are used to simplify the reporting of volumes, it is usually necessary to 
use one or more constant factors in order to account for the time required by 
tasks which are unaffected by volume changes. 

A periodic control report is essential. Management should receive it 
monthly or every four weeks. This report is prepared by calculating the 
standard number of hours or people required each month. In the report, the 
standard hours or employees are compared to the actual hours or employees 
and the variance is expressed as a percentage of the standard and may be 
called ‘‘efficiency” or “attained performance level.” 

As stated earlier, these two reports, or their equivalents, must be prepared 
as part of the program. The selection of the report format and the detail to be 
included should be determined during consultation with the executive for 
whom it is intended. 

These reports are simple and basic. The comparative reports make possi¬ 
ble “management by exception.” They highlight supervisory performance 
as well as report employee performance, but if they are to be of significance 
to an organization, management must insist upon receiving them, must read 
them, must ask “why” when productivity decreases or man-hours increase, 
and, last but not least, accord appropriate recognition to supervisors and 
employees where man-hours decrease and productivity increases. 
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Public Sector Cost Reduction 


There have been many misconceptions about the application of pro¬ 
ven cost reduction techniques in various levels of the public sector. 
For years all segments of government—local, state, and federal—have 
been engaged in runaway spending campaigns. How has this become 
possible? Simply stated, the governing group has continued the in¬ 
creased expense outlay. In order to help close the gap more money had 
to be raised to control the deficit pattern—not to eliminate the deficit. 


AN UNLIMITED SUPPLY 

Until the late 1970s most of our elected officials at all levels appeared 
to be ‘ ‘free spenders.” A free spender can be defined as one that con¬ 
tinues to expand the outward flow of goods and services beyond that 
of projected income. 

This is only one part of the problem. Keep one critical fact in mind: 
that each dollar expended by our elected officials has to be raised from 
some input source. The biggest share of these input dollars comes 
from taxpayers in all walks of life. 

There is no unlimited source of tax dollars to feed inefficient 
government operations. People in all sections of the country are 
beginning to speak out on this issue. How effectively are the people 
speaking? This depends on the section of the country that you reside 
in. The loudest outcry from the people developed in the state of 
California. This outcry was in the form of Proposition 13 , a tax relief 
initiative that was voted in by more than a two-thirds majority of the 
people. 
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THE IMPACT 

PolitiesI Icsdere at most levels of city, county, and state government in 
California were less than enthusiastic supporters of Proposition 13. 
Many displayed their keen sense of business acumen by stating the 
evils of this piece of new expense control legislation. There were many 
heated debates on the issues, both pro and con. The statement was 
made that the issues under discussion were much to complex for the 
average person on the street to understand. There may have been some 
truth m that statement; however, it may have been equally hard for 
political officials. 

One thing that could be understood was this well-known and pro¬ 
ven fact. All monies had to be raised from a taxable base. Real estate 
provided a substantial part of the income potential for city and county 
governments. It was not uncommon for the appraisal rates and taxes 
due to be escalated ahead of inflation growth each year. The average 
taxpayer had no input into this process. One thing was certain—a 

f ^f/°^ Pr ° Perty tax com be each year. With the help 

o he U.S. Postal Service the bills were delivered, in most cases, on 

tune. From that point on the money began to roll into the Tax Collec¬ 
tor’s office. 

The introduction of Proposition 13 has reversed that trend! In sum¬ 
mary, an idea had been developed, discussed, reviewed, and voted on 
y the people. The result, one of the largest cost reductions in the 
public sector had been adopted in a legal mann er 


A Harbinger? 

The Proposition 13 vote has been depicted as the harbinger of tax 
limitation proposals in other states. To a certain extent, that could be 
rue. But there were five major factors that contributed to the Califor¬ 
nia vote that were unlikely to combine to produce so dramatic an out¬ 
come elsewhere. 

., The i fl ^ I St factor peculiar to California is that the state government 
there had accumulated a $5 billion surplus. That fact alone had 
angered some voters who thought the money was being hoarded in 
Sacramento, and it also encouraged voters to support the property tax 

limitation scheme on the grounds that the state surplus could help 
cushion the impact. 
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Second, the Proposition 13 vote was prompted at least in part by the 
fact that California had an unusually high property tax burden, which 
had been rising at an exceptionally rapid rate. In 1943, the property 
tax in California was below the national average, consuming about 3.3 
percent of residents’ income. In 1976, however, it had climbed to 6.4 
percent of income, a level 42 percent above the national average. 

Third, the state and local tax burden in California was exceptionally 
high. It was about 20 percent above the national average. 

Fourth, California had one of the easiest systems for initiative pro¬ 
posals in the country. In most states it would be much more difficult 
to enact constitutional amendments limiting taxes. 

Finally, residential property values had been climbing at very rapid 
rates in California to make the resulting climb in taxes even more op¬ 
pressive. 1 

Congressional Reaction 

The approval on June 6, 1978, by California voters of Proposition 
13, a state constitutional amendment sharply reducing property taxes, 
rekindled a debate in Congress over federal spending and tax policies 
in 1978. “The mood of Washington was summed up in two 
words—Proposition 13,” observed Senate Budget Committee Chair¬ 
man Edmund S. Muskie, D-Maine, summarizing the way the Califor¬ 
nia decision had become woven into the fabric of politics in 
Washington, denounced by some, and praised by many—although 
for very different reasons. 

Few observers expected the California vote to lead to changes as 
dramatic in other states, or in Washington, as they were in California, 
where the voters slashed real estate taxes by almost 60 percent—about 
$7 billion—in one stroke. 

That was partly because the Proposition 13 movement had some 
characteristics peculiar to California. But it was also because law¬ 
makers in Washington did not fully agree on what the nation implica¬ 
tions of the vote were. In general. Proposition 13 was considered 
likely to reinforce a trend toward some restraint in spending. But 
beyond that, there was considerable disagreement over the best way to 
address the frustrations expressed in the 2-to-l vote in support of the 
tax limitation initiative. 

Some viewed the vote as an attack on the size of government itself. 
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They insisted on substantial spending reductions, regardless of the ef¬ 
fect on government services. But others, predicting a backlash in 
California when voters there realized the extent to which Proposition 
13 would reduce services, argued that the real message of the vote was 
that government must find ways to provide services more efficiently so 
that taxpayers would get more for their tax dollar. 

Congress was even more divided over the federal tax implications of 
the Proposition 13 vote. Some have depicted it as a demand for lower 
federal taxes. But others believed it was mainly a reaction to inflation, 
which they argued could be worsened by large tax cuts that would 
swell the federal deficit. 

Moreover, some viewed the vote as part of a broad-based tax revolt, 
while others saw it mainly as a reaction to California’s unusually high 
property taxes. Behind that difference in interpretation lay a sharp 
disagreement in Congress on which federal taxes, if any, should be 
reduced. 

The reaction to Proposition 13 is in the eyes of the beholder. Many 
members of government at all levels—city, county, and federal—were 
able to read the message as a “preview of coming attractions.” The 
people had spoken and were demanding to be heard. The June 1978 
message was just one of a number of related statements that have been 
heard. Other related statements are being heard in Detroit, Boston, 
and Indianapolis. 

Long-Term Trends 

To the extent that Proposition 13 reflects a national reaction against 
rising government spending and taxes, there was some justification 
for it. Federal spending has climbed steadily from about 18.7 percent 
of gross national product (GNP) in 1958 to an estimated 22.6 percent 
in 1978. Federal taxes have climbed as well. While they only surpassed 
20 percent of GNP twice since 1958—in 1959 and 1970—they have 
been rising rapidly since 1976. In 1976, they comprised 18.4percentof 
GNP, climbing to 19.4 percent in 1977 and to an estimated 19.6 per¬ 
cent in 1978. 

State and local spending and taxes also have jumped significantly. 
Spending rose from 8.2 percent of GNP in 1959 (excluding federal aid) 
to 11.5 percent in 1974, although it dropped to an estimated 10.6 per¬ 
cent in 1977. State and local taxes, in the meantime, have risen from 
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7.25 percent of GNP in 1960 to 9.66 percent in 1976. There were some 
signs that trend could be slowing. President Carter, for instance, 
pledged to bring federal expenditures down to about 21 percent of 
GNp . 2 

In summary, the taxpayer has been and is still looking for a busi¬ 
nesslike approach in the operation of government at all levels. 
Perhaps we are closer to this operational mode than we have been in 
the past. 


CHALLENGES IN SELECTED CITIES 


Three Years Later 

June 23, 1981, was another milestone in the era of deficit spending 
for the city of San Jose, California. After weeks of debate and 
meetings, the San Jose City Council approved a $479 million budget 
for 1981-82. 

The budget relies on $4.4 million in one-time revenues to expand the 
police and fire departments, and to prevent wholesale elimination of 
recreation and library services. The total spending package includes 
$162 million for operations, $136 million for special-purpose facil¬ 
ities, and $181 million for capital improvements. The total budget is 
about 18 percent larger than last year’s $407 million. 

The operating budget, from which police, fire departments, parks, 
libraries, recreation, and other neighborhood services are funded, will 
increase just 1 percent over last year’s $161 million. 

The council, which had set public safety as its top priority, decided 
to add 25 police officers and eight firefighters during the coming year, 
giving the police department about $35.1 million compared to $34 
million this year, and the fire department about $19.9 million com- 
pared to $19.6 million this year. 

Parks and recreation will receive slightly less money this year com¬ 
pared to last—$11.1 million compared to $11.2 million—and libraries 
will receive $4.5 million compared to $4.8 last year. Refer to Table 
12-1. Although the reductions are relatively small, they gain magni¬ 
tude because of inflation and increased demand for services. In fact, 
the staffing level of the parks and recreation department wall drop 
from 545 this year to 471 next year, and the library staff will fall from 



Table 12-1. San Jose Budget Comparisons. 3 


DEPARTMENT 

1980-81 

—^ — 

1981-82 

IMPACT 

Police 

S34.0 million $35.1 million Provides for 25 new officers on the 

1159 employees 1166 employees street by May 1982 

Fire 

$19.6 million 
672 employees 

$19.9 million 
680 employees 

Provides for eight new firefighters 

Parks and Recreation 

$11.2 million 
545 employees 

$11.1 million 
471 employees 

Reduced maintenance overall. Fees 
for classes at community centers wffl 
be raised from $2 to $ 11. User fees in¬ 
creased for baseball diamonds and 
other park activities. 

Public Works 

$ 8.1 million 

241 employees 

$ 9.3 million 
242 employees 

Utility excavation permits will be in¬ 
creased from $270 to $430. Rates for 
sewer trenches will also increase. 

Neighborhood Maintenance 

S 8.1 million 
247 employees 

$ 9.2 million 
239 employees 

Wide-ranging fee increases. Tree 
trimming, formerly free, will cost 
$36. Sidewalk repair will cost $50 phis 
the cost of a contractor. 

Library 

$ 4.8 million 
222 employees 

$ 4.5 million 
204 employees 

Main library hours will be reduced 
from 60 to 40 hours a week. 

Mayor and City 

Council 

5910,000 

28 employees 

$910,000' 

26 employees 

Does not include pending increases 
in council salaries. Ten percent cuts in 
individual nonsalary items. $50,000 
formerly in this budget for a cltywkfc 
audit was transferred to another ac¬ 
count. 

Mdghborhood Preservation 

$1 .26 million 

55 employees 

$1.50 million 

58 employees 

Substantial fee increases for ordinary 
inspections and code enforcement. 
Multiple housing permits increased 
from $4.25 to $11 per unit. A doubl¬ 
ing in prices for animal and fowl per¬ 
mits, kennel permits, fence variances. 
No change in mobile home inspection 
fees. 

Planning 

$1.09 million 

46 employees 

$1.1 million 

43 employees 

Suspension of development of com¬ 
prehensive energy plan. Elimination 
of staff help for new downtown zon¬ 
ing district. For other fee increases, 
see private development. 

Private Development 

$3.6 million 

130 employees 

$3.6 million 

130 employees 

Huge fee increases, with final levels 
still to be determined. Proposed is a 
$1000 fee for general plan changes 
and substantial penalties for William¬ 
son Act cancellations. Also under 
consideration is a near doubling of 
fees for developing private homes, 
from $676 to $1350 for a $100,000 
home. 

'Source: San Jose News. 
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222 to 204. The council approved increases in fees and charges in the 
city that are expected to raise $5.3 million in revenues. 

Most heavily hit will be the development industry and, in turn, 
buyers of new homes. 3 Scheduled increases include, for example, 
$1500 for a one-acre planned development zoning compared to $400 
now; $2650 to cancel a Williamson Act land contract compared to no 
charge now, and as much as $2450 for the most expensive general plan 
amendment request (more than three acres and outside the urban ser¬ 
vice area or in a hillside area). 

There will be higher charges for overdue library books during the 
coming year, as well as for park reservation and entry fees, tree trim¬ 
ming, building permits, and scores of other charges paid by citizens. 
There will be no charge for library cards, however, and homeowners 
who trim their own street trees will not have to purchase a city permit. 

Supplies and materials were reduced through the city by $625,000. 
This cut was made over protests by the city manager. This reduction 
amounts to about $1.00 per head count of the city’s 630,000 popula¬ 
tion count. Some observers would doubt this as a real cost-cutting ef¬ 
fort. 


Deficits Abound 

Santa Clara County is no exception when it comes to continuing the 
trail of budget deficits. The 1981-1982 budget is anticipating a $32 
million shortfall. The director of management and budget stated that 
no real progress was being made in dealing with the real problem, 
developing a realistic budget. One recent article cited a reduction of 
55 county jobs for a savings of $7 million, only a slight dent in the $32 
million deficit. 4 

Untapped Savings. Santa Clara County could save $633,000 an¬ 
nually if it handled its car pool more efficiently, according to a 
county-commissioned audit. The county has too many cars that are 
maintained at too high a cost, the audit, conducted by Harvey M. 
Rose Corp., concluded. Auditors found county mechanics take 39 
percent longer to do their work than industry standards dictate. The 
report recommended that incentives, such as a four-day work week, 
be offered to increase county mechanics’ productivity. An example of 
‘ ‘questionable’ ’ practices found by the auditors was a vehicle that had 



24$ SUCCESSFUL COST REDUCTION PROGRAMS 


$963 worth of body work performed on it in December 1980. It was 
sold for $800 five months later. Auditors also criticized the county 
garage management’s practice of contracting for outside repair work 
at a higher cost than would be paid if the work were done by county 
mechanics. 

The auditors said the county has 186 more cars than it needs, partly 
because county departments have been allowed to request new cars 
whenever they wish. In 1974, for example, the county bought 135 
Plymouth Valiants. Forty-two were discarded before the required 
mileage or age. “These low mileages were due primarily to user dissat¬ 
isfaction with the vehicles’ manual steering system and the garage’s 
consequent reluctance to force use, ” according to the audit report. To 
compensate for this lower-than-expected utilization, additional 
vehicles were purchased in subsequent years. 

Although other audit plans were not announced, they may in fact 
be worthwhile. 5 


Realignment Savings—Indianapolis 

A reorganization of the Indianapolis Fire Department, reported to 
be a budget-cutting move, was announced in mid-May 1981. The Pub¬ 
lic Safety Director said the move calls for a realignment of the city’s 
fire districts. In another move, a former arson chief was returned to 
headquarters to head up the arson division. 

There will be a cut in the fire districts. Sources within the depart¬ 
ment say the districts will be cut from the present six to five or four 
districts. The move will mean a cut of three to six district fire chiefs, a 
sayings to the department of $69,000-$138,000 a year. Each district 
chief presently receives a salary of $23,000. The savings does not in¬ 
clude the salaries paid the three to six lieutenants who serve as the 
district chiefs aids. They will be transferred to other duties 'within the 
department. 

The objective of the changes is to bring about new cost savings—in¬ 
creased efficiency that translates into productivity. This approach will 
keep in 1982. The proposed realignment will prevent any fire fighters 
from losing their jobs if no future cuts are required. The reorganiza¬ 
tions were the result of an investigation associated with the reported 
theft of property at fire department repair shops. 

The city in 1981 was expecting about a $ 13 million decrease from the 
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approximately $50 million in federal funds received in 1980. Sources 
close to the city’s budget operation feel that Indianapolis can cope 
with the reduced revenue better than many other large cities. 6 

Detroit Versus Bankruptcy 

A constant fight for survival has been under way in Detriot since the 
riots of 1967. Since that time city government has been learning to live 
with the loss of one-third of its population and associated revenues. 
Even with the auto industry decline, the city appeared to be holding Its 
own. One visible symbol of this fact is the new Renaissance Center. 
The new symbol of glass and steel was constructed at a cost of $337 
million. 

The Republican Convention of 1980 was held at the new Renais¬ 
sance Center in downtown Detroit. Many preconvention skeptics 
among the delegates and journalists left town with a feeling that a par¬ 
tial recovery was in progress. 

By mid-1981, Detroit found itself looking bankruptcy in the eye for 
the second time in 50 years. City employees were being asked to accept 
pay cuts. Informed sources indicated that more layoffs may be re¬ 
quired. The city’s dream of a rebirth was turning into a nightmare and 
economic reality: 

• The auto industry sank to new lows. Automakers lost $600 
million in the first quarter of 1981, the largest losses ever up to 
that point. 

• Unemployment soared to 13 percent, nearly double the national 
average. State labor analysts estimate that for every auto assem¬ 
bly job lost, five associated support workers are idled. 

• City residents became very dependent on some form of govern¬ 
ment assistance. An estimated 60 percent of the city’s 1.2 million 
residents were receiving unemployment benefits or some other 
form of aid. 

• Business activity reflected the slowdown in the economy. Per 
capita retail spending was about 62 percent of the national 
average. 

• City expenses grew about 41 percent in the previous three years, 
while revenues increased only 18 percent. The result: a deficit that 
continued to grow. 
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In mid-May 1981 the mayor outlined an action plan to keep the city 
from going broke: 

• The city’s income tax, already one of Michigan’s highest, would 
be doubled to 4 percent. This would produce an estimated $94 
million. 

• Pay of city employees would be reduced in the range of 5-7 per¬ 
cent. Estimated savings would be in the range of $76 million. 

• Local banks and employee pension funds would be asked to pur¬ 
chase $132 million in bonds to cover accumulated debt. This ac¬ 
tion would require approval of the state legislature. 

At the unveiling of a $1.6 billion budget, Mayor Coleman Young had 
this to say: “There are no hats with rabbits in them, and no magician 
is waiting in the wings. We are fresh out of magic and miracles. ” 7 

The Boston Plight 

In the midst of an unprecedented building boom in mid-1981, 
Boston is very close to the brink of a financial bust. While construc¬ 
tion is under way on seven new hotels with 3400 rooms, four sky¬ 
scrapers are also being built. Approximately 4 million square feet of 
new and renovated office space is being created. However, at the same 
time, the 64,000 public school children in the city attend school under 
a court order. Their plight is to be resolved by the city council. The 
issue at stake is how to keep operating as outgo of funds continue to 
exceed revenues. 

People in general are confused. They hear conflicting views on the 
status of the future of Boston. One view would indicate the city is in 
great shape: a livable city of theaters and parks, a once-ramshackle 
maze of abandoned warehouses polished up and now fancy, expensive 
waterfront condominiums, refurbished and bustling Faneuil Hall 
Market drawing 1 million visitors a month. An opposing view migh t 
be that the city is falling apart: a city more than $75 million behind in 
property tax repayments ordered by a state court and looking ahead to 
a $118 million drop in revenues next year, with 5000 of its 12,000 
municipal workers facing layoff. 

And its increasing inability to borrow money via the bond market 
has meant that Boston’s spending for bridges, tunnels, and roads is 
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roughly half what it was early in the decade. As a result, three-quarters 
of the city’s bridges are in need of major repair, and other repairs are 
way behind. 

The mayor blames the financial problems on Proposition 214, ap¬ 
proved by Massachusetts voters, including nearly 90,000 Boston resi¬ 
dents, in November 1980. The measure limits property tax to 214 per¬ 
cent of market value. With a tax rate approaching 10 percent, the city 
was hit hard. 

“Boston has a thriving economy caged in an antique governmental 
and government finance system,” said the commissioner of city 
hospitals and head of a special budget committee advising the mayor. 

“Since fiscal 1975, the city has spent $121 million above appropria¬ 
tion,” said the associate director of the Boston Municipal Research 
Bureau, which monitors the city’s financial health for the local 
business co mmuni ty. “The city has had the practice of spending be¬ 
yond appropriation and then raising taxes to cover it,” according to 
the associate director, “Last year in 1980 the city spent $25 million 
above its budget.” 

In the past, the city could roll over deficits to the next year and raise 
taxes. Proposition 214 prohibited that mode of operation. 

The school crisis is a prime example of the problem. The school 
system has overspent its budget every year since 1972; it has survived 
six violent years of court-ordered busing and a 25-percent drop in 
enrollment. 

The city’s problems are compounded because it is property poor. 
Only 20 percent of the greater Boston area is actually in Boston; other 
major cities take up about two-thirds of their metropolitan area. 

In summary. Mayor Kevin White states the situation in the follow¬ 
ing manner. “People are wondering... one minute they hear Boston 
is in great shape and the next minute your hear she’s failing apart.’ 8 

The San Leandro Experience 

San Leandro, California, is a small east bay community that for 
years has been in the shadow of Oakland and San Francisco. In the 
period from 1970 to 1982 the population decreased from 74,400 to 
64,640. This trend is not unique for cities both large and small. In 
order to focus on the problem, let us view a few critical items in 
1970-1971 and the same ones in the 1981-1982 period. 
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OFFICIAL CAPITAL IMPROVEMENT 

FECAL YEAR ASSESSED VALUE TOTAL BUDGET IN BUDGET 

1970-71 $262.9 million $ 9.567 $1,233 

_ 1981-82 $500.1 million $27.817 _ $2.322 _ 

Assessed value in the period increased about 90 percent, the total 
budget increased about 290 percent. How does a city cope with this 
problem? 9 

Coping with the Problem. San Leandro, like most other cities, has 
been beset from many directions by forces beyond the control of the 
city council. The federal and state governments have created uncer¬ 
tainty regarding funding, continuity, and regulation of federally 
financed programs and projects. At the same time, the State has also 
continued to mandate, through laws passed by the legislature and ad¬ 
ministrative regulations, that the city perform additional tasks requir¬ 
ing additional staff time and expenditures, without provisions for full 
reimbursement. And finally, constitutional, voter-approved revenue 
and expenditure changes have had a dramatic impact on the city’s con¬ 
tinuing financial ability to perform. 

The voter-approved tax limitation initiatives and related laws and 
regulations have had the most significant impact on the city’s 
finances. Proposition 13, as anticipated, had both an immediate and a 
delayed impact. The immediate impact was a 12-percent reduction in 
San Leandro’s total revenue (approximately $1,750,000). The city, in 
a carefully p lann ed manner, immediately accepted this revenue loss 
and adjusted to it by reducing capital expenditures and some city pro¬ 
grams, resulting in significant personnel reductions. Within a rela¬ 
tively short period of time the city adjusted itself to the new financial 
realities. It reduced expenditures and began preparing future budget 
strategies based on anticipated revenue losses. The delayed impact of 
this revenue loss is now being further felt by San Leandro and other 
local government agencies supported partially by property taxes. The 
property tax had previously been a significant and responsive source 
of revenue. With the property tax limited to 1 percent of value, and 
limited to a maximum 2 percent annual increase in assessed value, 
there was a built-in certainty that this source of revenue would fall 
steadily behind the inflationary increased costs of operating the city. 
High construction costs and interest rates together with a dramatic 
reduction of property resales have further reduced the potential 
growth in property tax revenue. Refer to Figure 12-1. 
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CITY OF SAN LEANDRO 
TWO-YEAR BUDGET COMPARISON 
REVENUES 


{$ MILLIONS) 
28 — 

26 — 

24- 
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20 — 

18 — 
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15 -- 
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$ 26,748,032 


Property 

Taxes 


Sales, Utility 
and 
Other 
Taxes 


Revenues 

from 

Other 

Agencies 


Other 

Revenues 


$ 2 , 436,030 


$ 11 , 022,900 


$ 6 , 507,763 


$ 6 , 781,339 


1980-81 

Estimated 


$ 25,738,129 


Property 

Taxes 


Sato, Utility 

and 

Other 

Tastes 


Revenues 

from 

Others 

Agencies 


Other 

Revenues 


$ 2 , 554,700 


$ 11 , 445,800 


| 3 , 830,676 


$ 7 , 906,953 


1981-82 

Proposed 


Source Son Leandro Budget 

Figure 12-1. City of San Leandro: two-year budget comparison revenues. (Source: San Lean¬ 
dro budget.) 

The city council now controls (i.e., can increase or decrease) only 
approximately one-third of the city’s revenue. This one-third control 
can be exercised primarily for self-supporting activities, (e.g, golf 
course green fees, refuse collection rates, and sewer user fees). Thus, it 
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does not have the ability to price its other services to meet the cost of 
providing those services. This situation is made more difficult by the 
rapidly inflating costs of what the city uses to provide the services 
General fund revenues, in total, are only slightly responsive to the im¬ 
pact of inflation. As a result, the city continues to experience a rapidly 
wi gap between total revenues and expenditures 

fT Se ^ aCt ° f the factors affect mg the city’s long-term 
ability to finance its operation is further compounded by the uncer- 

tamty of state aid to local government. It should be noted that the 
state is facing a deficit situation for 1981-1982. Its alternatives will be 
o cut its own operatmg expenses (programs and personnel), cut aid to 
local government, or increase revenues. As noted, with Proposition 13 

vfjrnLt pr , 0perty tax revenue was immediately reduced by 
$1,750,000. The state provided “bail-out” money of about one-half 
o that loss. Now the city is faced with the governor’s 1981-1982 pro- 
posed budget, which would take away $946,000 from the city. 

This is a significant departure from the past practice of recognizing 
that rertain types of revenues, such as property tax, should be re- 
tmuedto loca! government for the provision of property-related ser- 

Sf* app f ent chan § e 111 swe thinking creates great uncertain¬ 
ties as to both the source and amount of some major city revenues. At 

this time the clearest signal as to the future of state aid is the 
governor’s budget. 

Revenue Evaluation. Some city revenues are not responsive to infla- 
tion, and some revenues are only slightly responsive. In addition to the 
Mficidt inflationary aspects of the economy are its current 

’ ?*- W ^L aS 1116 unknown ™Pact of federal fiscal and 
monetary policies. The city cannot either control the forces that deter- 

t^S frL reVenU ?’ S° W Wh£re the economy is going. The sales 
vear tnv™ e ^ pIe of this - Over the past eight years it has fluctuated 
L __I u e ! Ween a 1_percent decrease to a 14-percent increase. 

each i-P® 6 ™ 4 chan se in sales tax revenue can change gen¬ 
eral fund revenue up or down by about $89,000. Thus, realistic but 

a buiet eStUnateS W6re 3 neCCSSarily prudent approach ^ developing 

^ ^ thC financial uncertainties mentioned in the 

Mv l mTTf , aV t been "*** the city 111 var ying degrees since 
July 1,1978. Refer to Figure 12-2 for a graphic summary of proposed 





PUBLIC SECTOR COST REDUCTION 253 


CITY OF SAN LEANDRO 

GRAPHIC SUMMARY OF PROPOSED APPROPRIATIONS 

1981-82 


GENERAL CATAGORY 

DOLLARS 

PERCENT 

General Services 

City Council, City Manager, City Clerk, 

City Attorney, Finance, Personnel 

Community Development, Community Relations, 
insurance and Non-departmental Services 

$3,821,572 

13.7% 

Public Safety 

Fire, Police, Communications, Disaster 
Preparedness and Animal Control 

7,089,876 

25.5% 

Public Works 

Administration, Engineering, Code Compliance, 
Street, Tree, Park, Lighting, Signal & Sewer 
Maintenance and Parking 

3,708,257 

13.3% 

Retirement 

2,470,310 

8.9% 

Leisure - Recreation, Library & Marina 

1,318,379 

4.7% 

Street Gas Tax (Sec. 2106, 2107 ft County) 

1,061,695 

3.8% 

Capital mid Business Improvements 

2,322,518 

8.4% 

Dept Service 

139,858 

0.5% 

Enterprise 

Refuse, Golf Course 8 Water Pollution 

Control 

4,053,079 

14.6% 

Federal & State Grants 

HLC.D.A., Revenue Sharing, Special State 
and Federal Grants 

1,832,055 

6.6% 

PROPOSED CITY APPROPRIATIONS 

$27,817,599 

100.0% 


Sourca: Sen Leandro Budget 

Figure 12-2. City of San Leandro: graphic summary of proposed appropriations, 1981-1982. 

(Source: San Leandro budget.) 

appropriations for the 1981-1982 period. An examination of the pro¬ 
posed revenue and planned expenditures shows a deficit of $2,079 
million, or approximately 8.1 percent. 

Not a bad showing when compared with a cross section of cities 
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around the country. Perhaps one key item has been overlooked: the 
relationship of the Consumer Price Index (CPI) and city revenues. An 
example of this is shown in Figure 12-3. In general, as mentioned 
before, cities will continue to be caught in a spiral of budgets that con¬ 
tinue to rise. The key point is that revenues must be increased or ex¬ 
penditures reduced. A realistic approach may be to work in the area of 
increasing revenues while looking for new and innovative ways to 
reduce costs. 10 

Boise, Idaho—A New Technique? 

One of the great strengths of any business—including govern¬ 
ment—is its ability to change. In this case change deals with the 
measurement of work done in an office environment. 

It has been called insulting, degrading, and disruptive. But the man 
in charge says it is the brat way he knows to weed out those who are 
not working. The new program is part of an efficiency move started by 
the Idaho Department of Health and Welfare office. Whistles are 
blown seven times each day in the office. Each time, 30 clerical 
employees are ordered to fill out forms describing what jobs they were 
performing at that moment. 

The new chief of the welfare division is conducting a ‘ ‘random mo¬ 
ment time study” of efficiency in his department. However, the 
secretaries and some other administrators are not happy with the 
arrangement. The study was implemented to aid in the selection of 
low-efficiency employees. The target in this case was three secretarial 
positions. The Welfare Department was looking for ways to reduce its 
budget $110,000; three employees would be a start. 

Employees complained that the approach was nerve-racking. Some 
days the whistle would not be heard all morning. Between lunch and 
quitting time the seven blasts were very disruptive. In summary, a 
system such as this can be used, but it tends to create friction between 
the workers and management. 11 

Winston-Salem, North Carolina 

Industrial engineering was introduced into the city of Winston- 
Salem in the early 1960s by the city manager. Initial efforts dealt with 
cost analysis, methods improvement, and work measurement. A point 
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CITY OF SAN LEANDRO 

CITY REVENUES* AND CONSUMER PRICE INDEX (CPI) 
COMPARATIVE CHANGES IN 5 YEARS 

CPI $ 

INDEX MILLIONS 



Figure 12-3. City of San Leandro: City revenues and consumer price index (CPI) compara¬ 
tive changes in five years. Dashed line represents revenues; sold line represents CPI. City rev¬ 
enues include general, parking, special gas tax funds, and business improvement area funds. 
1981-82 CPI projection in based on CPI increasing at same rate as prior year. (Source: San 
Leandro budget.) 

was reached where data handling became a considerable problem. The 
focus of the industrial engineering effort shifted to updating the data 
processing facilities. Eventually, industrial engineering and data pro¬ 
cessing were combined into one department named Management Ser¬ 
vices. This new department concentrated on management informa¬ 
tion systems until 1977 when a new industrial engineering position was 
authorized by the board of aldermen. Currently, Management Ser¬ 
vices is composed of industrial engineering, systems development, and 
data processing operations. 

Industrial Engineering Studies. Since industrial engineering was 
reinitiated, the emphasis has been in the Public Works Department. 
Industrial engineering studies have been focused on maintenance ac¬ 
tivities in Streets and Water and Sewer Construction Divisions of 
Pubic Works. Generally, the goals have been to aid management with 
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planning and controlling the individual work activities. Studies have 
dealt with establishing the optimum crew size and forecasting the 
workload for the particular activity. The studies follow a basic five- 
step approach consisting of defining a problem, collecting data, 
analyzing data, implementing solution, and evaluating results. Refer 
to Figure 12-4. The philosophy has been that improvement is the 
responsibility that is shared by operating departments and industrial 
engineering. In keeping with that, the supervision and management of 


Define Problem 

General Survey and Review 
Select Area for Analysis 
Define Scope and Objectives 
Review with Department/Division Heads 


Obtain InformatioE 

Announce to AH Participants 
Define Present Method 
Select Work Unit 
Collect Data 

Analyze Data 

Flow Charts 
Statistical Analysis 
Methods Engineering 
Value Analysis 
Systems Analysis 
Cost Analysis 
Engineering Economics 
Operations Analysis 

Implement 

Informal Presentation 

Prepare Report 
Formal Presentation 

Assist in Implementation 


Monitor 

Establish Control Reports 
Follow-Up Observations 
Document Actual Results 

engineering studies ™ local government. (Source- S H Owen Jr 
P.E., Management Services, Winston-Salem, North Carolina.) ’ 
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the Public Works Department has been involved in each step of each 
study. 

The studies have pointed out a general weakness in carrying out the 
planning and control responsibilities of management. In most cases, it 
has been possible to either reduce the crew size or make some other 
change resulting in a significant improvement in the unit cost of the 
service provided. The benefits of these individual studies have been 
significant, but the piecemeal approach to observing the various ac¬ 
tivities has been a weakness for industrial engineering. 


Program Development. A decision was made to concentrate in¬ 
dustrial engineering studies in one area of the Public Works Depart¬ 
ment. The decision was made to implement a maintenance manage¬ 
ment system in the Street Maintenance Division with a major goal of 
enhancing the planning and control capabilities. The system uses work 
standards to support the processes of work programming, crew 
scheduling, and performance reporting. The main efforts of the in¬ 
dustrial engineer are to establish the standards and train the super¬ 
visors in programming, scheduling, and reporting. 

The maintenance standard is established following the same five- 
step procedure as used in the industrial engineering studies. The stan¬ 
dard defines why, where, when, how and by whom the work is to be 
done. The standard also prescribes the units the work is to be mea¬ 
sured in, such as square yards, or linear feet, and an estimated amount 
of time for completing each unit of work. 

Work programming and crew scheduling are the planning aspects 
of maintenance management. The work program is an estimate of 
work needs for a specific period of time, usually a year, expressed in 
terms of work units to be completed and man-hours required for com¬ 
pletion. The work progr am serves two purposes. First, since the work 
program is a statement of manpower requirements to do a given 
amount of work, it is a valuable tool for preparing the annual budget. 
The work program then serves as an agreement between the chief ex¬ 
ecutive officer and operating manager as to how much work is to be 
done and the staffing requirements to do that work. The second pur¬ 
pose of the work program is to provide a basis for crew scheduling 
which is a lower level of planning. 12 



258 SUCCESSFUL COST REDUCTION PROGRAMS 


PRODUCTIVITY A MUST 

Up to this point a number of related problems that are common to all 
cities have been discussed. How to increase productivity is the chal¬ 
lenge for all members of the public sector. This concept becomes even 
more important as revenues continue to drop and as the cost of ser¬ 
vices continue to rise. Productivity can truly be the key hope for city 
problems. 

The following article by Richard L. Shell, P.E., and Dean S. Shupe, 
P.E., provides an insight into problem solving and improved results. 
A wide range of productivity projects are illustrated. 


Galloping costs and plodding incomes afflict 
governments as well as private institutions. 
Similarly, a major hope they have to cope with 
the squeeze is to improve productivity 

Richard L. Shell, P.E., and Dean S. Shupe, P.E. 

University of Cincinnati 


PRODUCTIVITY: HOPE FOR CITY WOES* 

Service cut-backs, layoffs, reduction in capital improvements and possible 
Fmancud default-these headlines evidence the growing plight of many cities 
across the nation. The typical municipality is being hard pressed to maintain 
^r nem 1’ l3b0r mtensive Actions in the face of continuing infla- 
n T 3 rdaQveIy flxed base » Reference 1. “The problem is 

ot V'®. 1116 p3SI two d f ades > state “d local spending, now running at 

SrOWn than any 0tfaer sector of the economy. State 

and local expenditures exclusive of federal aid rose from 7.4 percent of gross 
national product m 1954 to 11.6 percent last year”(2). 

reC ? nt U - S ’ Census Bureau report, there were 2,506,000 

toS fm “- 9?5 ’ UP °- 6 percent . from 2,491,000 in Oc- 

monthlv rate of S2 I hillL WCFe ? aying their employees wages at a 

t>, . ^ ‘ billion, a 7.3 percent increase from Octboer 1974 The 

reau also reported that municipal employment more than doubled sLe 

CcpyrigiH * ^ I, f iustrial Engineering. 

Norcrass, Georgia 30092. engineers, Inc., 25 Technology Park/Atlanta, 
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1946 when there were 1.2 million city workers. City payrolls in 1975 were 
nearly 10 times those of 1946 (3). 

The revenues of local government have not kept pace with the spiraling ex¬ 
penditures. The bottom line result to date has been deeper budget deficits. 
Figure 1 illustrates the worsening financial condition since 1973. To relieve 
this mounting deficit pressure, most cities must either cut services or improve 
productivity. 

The primary concern of municipal government should be to fulfill the col¬ 
lective needs and desires of its citizens. Productivity improvements permit 
higher quality or additional service at the same cost, or a uniform service at a 
reduced cost. In either case, productivity growth in municipal government 
largely depends on employees. As William Donaldson, City Manager of Cin¬ 
cinnati, recently put it: “I’m here to manage the city—to get the most out of 
our people and our dollars—and that’s what I’m trying to do with the help of 
very capable people” (4). 



FIGURE 1. ANNUAL BUDGET SURPLUS OR DEFICIT FOR STATE 
AND LOCAL GOVERNMENTS. 


Source U S Commerce Dept 

Figure 12A-1. Annual budget surplus or deficit for state and local govesnsiaits^ (Source: 
U.S. Commerce Department.) 
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Areas for Improvement 

Typically, the medium and larger municipalities provide a multitude of 
diverse citizen services. They include the major activities outlined below. 

General Administration: Management and finance; Data processing and 

information systems; Purchasing and inventory; Personnel and labor rela¬ 
tions. 

A/Mc Safety: Police services; Fire protection; Courts and criminal justice 
Pubhe Works: Solid waste collection and disposal; Streets and highways; 
Buddings and equipment maintenance; Sewer and water service; Inspections 

and energy conservation 

Parks/Recreation/Libraries: Operations and maintenance; Library ser- 

vices 

Social Services: Unemployment; Welfare; Volunteer programs; Public 


The Citizen services provided and the organizational structure for delivery 
of those services are functions of city size and other characteristics, e.g., 
socio-economic, demographic, and geographic. Given the wide range of 
municipal service activities, our cities offer manifold opportunities to pursue 

and implement productivity improvements. 


Steps for Productivity 


CharactensUcally, municipal management has considerable experience 
and is willing to accomplish productivity improvements. However, too often 
t ese managers lack the necessary technical tools to successfully analyze and 
solve the problems that deter productivity growth. The industrial engineer¬ 
ing approach that has proven successful in the manufacturing sector should 
e more fully utilized in municipal government activities. The industrial 
engineer offers unique capabilities in such areas as: Work measurement and 
incentives; Engineering economy and capital budgeting; Data processing 
and information systems; Behavioral science and organizational develop- 
men!; Operations research. 


e proper combination of technical, political, and behavioral skills are 
required for successful development and implementation of productivity im¬ 
provements. Projects must involve the cooperative efforts of municipal 
management the workers’ bargaining representatives, and the workers 
themselves. When individuals in any organization, private or public, con¬ 
tribute to the design and implementation of desirable changes, that organiza- 
tion will realize greater productivity. 
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Barriers to Improvement 

Major barriers to productivity growth in municipal government are 
twofold: technical and political. In most cases the industrial engineering ap¬ 
proach can solve the technical problems. However, the political barriers ex¬ 
isting in municipal government are more complex than typically found in the 
private sector. These barriers not only affect costs but also restrain freedom 
of action in developing, implementing, and maintaining productivity pro¬ 
grams. In some cities, the political environment may be so difficult that pro¬ 
ductivity is actually retarded. 

Political barriers may be broadly categorized into three groups: multipli¬ 
city of interested parties, characteristics of management, and legislative con¬ 
straints. 

Multiplicity of Parties: Many parties have interests in and impact on the 
operation of a municipality. These include: Citizens—individuals, organized 
special interest groups (e.g., Chamber of Commerce, neighborhood and 
civic organizations). City management—mayor, commissioners, city mana¬ 
ger, department heads, and subordinate administrative personnel. 
Union/workers—individual employees, different bargaining groups, and 
workers excluded from productivity programs. 

Characteristics of Management: In contrast to a private corporation, 
municipal management is often diffuse in its decision-making activities and 
transitory in leadership responsibility. There is no single overall authority in 
the typical city. Major decisions are usually influenced by at least several of 
the parties listed. A city manager serves at the discretion of a majority of the 
commission. Commission members are elected by the citizens and are in¬ 
fluenced by public opinion as expressed individually or through organized 
special interest groups. Frequently the unions are politically active and exert 
strong influence on public opinion and election outcomes. Meanwhile, city 
department heads while organizationally reporting to the city manager, 
usually operate with a sense of independence and security provided through 
the civil service system. 

Because of the nature of the appointive and elective process, city managers 
and commissioners generally experience a high rate of turnover, resulting in 
short-term accountability. Consequently, much time is expended in the 
“learning * 5 process, with efficiency reduced, and long-range planning im¬ 
paired. 

Legislative Constraints: The successful planning, implementation, and 
maintenance of a municipal productivity program is also constrained by 
numerous legislative restrictions. Examples include: Civil service regulations 
governing personnel policies, e.g., hiring and layoff, job classifications and 
bidding, and wage levels. State laws restricting the right to strike or 
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regulating bargaining, e.g., Ohio Ferguson Act and the New York Taylor 
Law. Laws specifying length of work day or denying payment of incentive 

bonuses. 


What to Do 

if the American city is to survive and provide a desirable quality of life for 
all its citizens, continued productivity improvements must be realized. Pro¬ 
ductivity programs should incorporate the following: 

• Use the industrial engineering approach to realize benefits from new 
technology, and develop quantified alternatives for municipal govern¬ 
ment decision making. 

• Solicit participation of the citizens and the workers in the planning, im¬ 
plementation, and maintenance of productivity projects. 

• Share the resulting benefits of productivity improvement with all con¬ 
cerned; the citizens, workers/union, and management. 


City Productivity Projects 

Examples of municipal projects that have been reported by the National 
Center for Productivity and Quality of Working Life (5) or by the authors 
(1), include the following: 

Police Services: As a result of sophisticated analysis of crime data, several 
cities schedule patrol units according to each sector’s crime rate and ac¬ 
cidents for that particular time period. These cities include Glenview, IL, 
and Chesapeake, VA. 

Fire Protection: Several cities have worked with computer software 
(developed by Public Technology, Inc.) which determines how many fire sta¬ 
tion sites are necessary, where they should be located, the likely average 

response time, and the estimated number of alarms per city. These include 
Denver, CO, and Norfolk, VA. 

II ater Meter Reading: Fayetteville, NC, has operated a system of water 
meter reading via two-way radio communication with a central information 
office. Meter reading can be carried out in inclement weather, since field 
agents do not carry records. One dispatcher handles several field agents. 

Parks. New York has implemented a city-wide parks maintenance im¬ 
provement program based on work standards and performance reporting. 

ffizsre Collection: Covington, KY, recently implemented new waste col¬ 
lection routes developed utilizing work measurement techniques. The new 
routes introduced time incentives and resulted in annual savings of $225,000 
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representing 38 percent of original budget. The system provided the basis for 
a direct monetary wage incentive program. 

Inspections: Several cities have trained inspectors to handle all buildings 
and construction permits. Consequently, productivity has been increased 
and motor vehicles are used less, resulting in lower maintenance costs and 
gas consumption. Cities include Scottsdale and Phoenix, AZ, and Dallas, 

Food Stamp Program: San Diego, CA, has analyzed the county’s food 
stamp program and recommended a number of improvements which have 
been implemented. These include a new scheduling system which permits 
management to control the work load and a new prescreening process in¬ 
tended to eliminate ineligible clients prior to their being processed through 
the entire system. By eliminating unnecessary functions, as well as shifting 
and reordering work processes and redesigning forms, systems productivity 
(the number of clients the system can handle per day) has increased by 137 

OI ? tCS h3Ve decreased b >' 2 4 percent, and annual cost savings of 

&Z27,000 have been projected. 

Management by Objectives: MBO appears to be gaining increased use by 
local government managers because of its emphasis on establishing objec- 
Uves and evaluating subsequent performance in terms of tangible results, 
the following cities report some success with MBO: Cincinnati, OH Ft 
Worth, TX, San Diego, CA, and Little Rock, AR. 

Cash Management: Baltimore County, MD, took competitive bids for 
county bankmg services and reduced the number of its accounts from 51 to 
, with a significant reduction in the average daily balance maintained. The 

feS , m “vestment earnings is expected to be between $50,000 

and 5100,000 (depending on interest rates). 

Inventory Control: Oak Ridge, TN, has established a computerized inven¬ 
tory accounting system to maintain control and supply accounting informa- 
tmn on 4,500 stock items and other materials purchased directly by users. 

e system generates output information for inventory control and develops 
information on materials cost for the maintenance accounting systems. 

Citv Han Sm -811 ’ ° H ’ haS purchased a bus for tbe Bring Ideas to 
City Hall (BITCH) program. The bus tours the City, requesting citizen sug¬ 
gestions, preferences, and comments on possible uses of Federal community 
_eve opment funds. The cost of the project is estimated at less than $2,000. 

1 he result has been increased government credibility and responsiveness, as 
well as increased citizen input in the government process 
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Conducting Cost Reduction Cases 


Cost reduction is a team effort that involves the company, the em¬ 
ployee, and the customer. In broad terms, cost reduction deals with a 
reduction of labor, material, floor space, energy usage, and expense 
costs. 

Why do you need a cost reduction program? In a time of declining 
productivity nationwide, today’s engineers and managers face con¬ 
stant challenges in their effort to remain competitive. These challenges 
mdude: the heavy flow of foreign goods into the United States, the 
threat of economic stagnation, and the resultant heavy trade deficits. 

Companies, both large and small, have found that an effective cost 
reduction program can be the most effective tool in dealing with pro- 
ductlvity in its downward trend. 

How can a cost reduction program benefit you? An effective cost 
reduction program has three major areas of benefit: company benefits 
(unproved productivity and quality and reduced production costs); 
employee benefits (personal recognition, job satisfaction, considera¬ 
tion for promotion); and customer benefits where the total impact of 
cost reduction is evident. 

This chapter will present useful fundamentals and case studies of 
successful cost reduction programs that can be applied to a wide range 
of production operations, warehouse operations, and expense-related 
items. It will show you why, where, and how cost reduction ideas can 
be initiated, developed, and processed to a successful conclusion. 


THE IMPACT OF COST REDUCTION 

What is the impact of cost reduction? The answer to this question can 
be found m almost any industrial publication. At least one article in 
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each, will be devoted to cost reduction or productivity. This emphasis 
on cost reduction is usually brought about by the problem of meeting 
the demands of three groups: 

• The buyer demands quality, service, and a competitive price. 

• The worker requires wages commensurate with the change in the 
cost of living. 

• The stockholder expects a fair return on investment. 

In facing these problems, progressive companies must choose be¬ 
tween lower profits or a reduction in manufacturing costs. In granting 
an increase in wages, the company must accept a decline in earnings or 
an increase in the selling price, or reduce the cost of manufacturing the 
product. Regardless of the end result, quality, service, and competi¬ 
tive price are the three factors that are still required regardless of the 
manufacturer’s decision. Therefore, it is necessary to search con¬ 
stantly for cost reduction opportunities to meet these demands. 

In seeking opportunities for cost reduction, consideration must be 
given to the division of responsibility for costs of customers’ orders, 
land, buildings, machinery, materials, and labor. Our efficiency, and 
c onsequently our effectiveness, is dependent upon our ability to bring 
these elements together with the least possible time utilization and the 
greatest possible customer satisfaction. 

Consequently the cost involved in each of the manufacturing ele¬ 
ments must be a joint responsibility of labor, engineering, and man¬ 
agement. One could go through each department and each function 
and show that an effective cost reduction program involves a team ef¬ 
fort with everyone working toward a common goal. 

COST REDUCTION CONSIDERATIONS 

A.s a starting point look carefully into these ten items: 

1. The use of less expensive materials, a reduction in quantities of 
materials normally consumed, or a reduction in the normal 
quantities of repaired, scrapped, or junked materials. 

2. Improved, more efficient equipment to replace equipment 

worn beyond economical repair when the savings justi >t eex 

cess expenditures, if any, for engineering and plant over those 
involved in a straight replacement. 
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3. Improved manufacturing processes and equipment including 
those involving changes or standardization in product design. 

4. Economics in inventory, material handling, packaging, ex¬ 
pense supplies, plant services, and maintenance for which engi¬ 
neering is functionally responsible. 

5. Improvements effected in rearrangement and consolidation of 
shop organizations including reduction in floor space and/or 
reduction in material handling costs. 

6. Improvements made effective at the time of a reanalysis of 
manufacturing methods and equipment to take care of in¬ 
creased requirements. 

7. Manufacture of products or materials previously purchased or 
purchase of products or materials previously manufactured. 

8. Computer applications controlling a productive operation. 

9. Transfer of production work from one manufacturing location 
to another in order to reduce overall costs. 

10. Investigations to reduce maintenance, expense items, power 
consumption, floor space, and telephone service. 

Study this list carefully. It may be helpful to arrange the list in order 
from those areas that you are most familiar with to areas that may 
provide a challenge at a later date. Review the following four applica¬ 
tion examples. Look for the idea, the application, and the potential 
savings. 


Moving Forward 

The key ingredients of any successful cost reduction will be people, 
the work process, and automation. 

1. People—Training, good supervision, and increased employee 
involvement in problem solving and communications. Actual 
ideas for improving can frequently come from lower levels of the 
organization doing the work. 

2. Work process—With employee participation, careful examina¬ 
tion of how you do work, and redesign of the process to improve 
efficiency. Understanding the work process better and applying 
people to it is the key. 




CONDUCTING COST REDUCTION CASES 269 


COST 

REDUCTION 

POTENTIAL 


IDEA: Evaluate make versus buy decisions on selected products and cieae :a«-ts 


APPLICATION :— A. business machine company in the Bay Area purchased tiete 
parts and assembled a key-slide assembly in thier own shop at s to tal cost .OH¬ 
IO. 75 each. No major problems wpre not ed in the present nseraii s s - 

l ahnr rn^f.^. mptp ...hpfiimi ng a.m nrern-—-—-— 




7 


APPLICATION: 

LABOR.# 

MATERIALS. . # 

CAPITA!_# 

ENERGY .... O 
EXPENSE ... O 



M 


SAVINGS: By turning the total responsibility for the a ssembly to Ran--.^ 
t he final cost of the assembly was cut to $5.52„ a savings of $ 8 . 2 2 pe r a 
Y early projections for 6.300 units provided savi ngs of approximate" 


SOURCE: RAN-ROE. Inc., Oakland, CA. 
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COST 

REDUCTION 

POTENTIAL 




APPLICATION: 
LABOR . .. 
MATERIALS 
CAPITAL. . 
ENERGY . . 
EXPENSE . 
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COST 

REDUCTION 

POTENTIAL 



- 7 

APPLICATION: 

LABOR.• 

MATERIALS. - # 

CAPITAI_ O 

ENERGY - - . - O 
EXPENSE . . . • 

1 

-— \ 


IDEA : Investigate foam in place-packaging techniques for shipping fragile, 

i terns. .__. . . 


APPLICATION: A Canadian manufacturer of decorative ceramic lamps and _ 

figurines had been using shredded paper in the packaging operation.., _ Th ree - 

workers were required to pack one day's production - 150 lamps,, — Dapiage claims. 

were exreei-fing monthly. The use nf Tnsfapak f nam . -.in-n1arp rever - seri tha t 

trend --- - - 


SAVINGS : The packing crew has been reducted from three to tML— Two gal Toil 

drums have reduced the need to handle and store 10 to ns of s hredded P5P££ *— Yearl y 

savings in the area of SAP.0(10 have been o b tained due to decreases in labor . ,, -■ 

breakage, and perking material-----—- 


SOURCE : Sealed Air Corporation, Saddle Brook^jy . 
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re' —- 

7j 

COST 


APPLICATION: 


REDUCTION 


LABOR.O 


POTENTIAL 


MATERIALS. . O 




CAPITAI_O 




ENERGY .... 0 




EXPENSE . . . • 



l 

- Z~\i 


IDEA:,.. Evaluate ways t o convert the disposal of waste such as wood, paper, 
cartons, cloth, rags, and hospital waste into a cost reduction. 


APPLIC AT ION - —*J— clothing company generates approximately five tons of 
— ■ ste da1] y- — 1 . ^6 waste Is Incinerated and converted into the equivalent of _ 

— ,SP0 oal]ons of flie1 oil per year. 2) A large hnc pjtai generates the esnivele nt 
O f 140,000 gallon; of oil per year frrw waste materia l The rnnvercinn ratin 
'* a ™ to were;-.' conversion, is About nne ton of t.n inn n*nr>n<; nf fuel 

Oil ■ _ 

SAVINGS: The conversion of waste material provides two avenues for cost 
reduction: I) The reduced need for hauling the waste to a landfill site . . . 

The wo examples above are in the 530,000 to 550,000 range. The energy generated 
can be the equivalent savings of $.86 per gallon of reduced fuel oil consumption. 


SOURCE : felly Company, Milwaukee, Ml 
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3. Automation—Tools: computer-aided drafting and design; word 
processing equipment; data base management systems. Auto¬ 
mation must be approached in terms of support rather than re¬ 
placement. Automation can improve the quality as well as the 
volume of useful work people perform. 

A CASE IN POINT—MATERIAL USAGE 

To offset part of the rising cost of tantalum, North Carolina Works 
engineers are working to reduce the amount used in capacitors. They 
have succeeded to the extent of saving $2.6 million annually. 

Among the tantalum-conservation steps made during 1980-1981 on 
tantalum capacitors are these: 

• Change to smaller-diameter tantalum wire for the positive termi¬ 
nal. 

• Reduction in the amount of tantalum powder in the sintered posi¬ 
tive electrode, made possible by process changes. 

• Use of higher-capacitance tantalum powders, permitting a 15- 
percent decrease in tantalum powder consumption on many ca¬ 
pacitor models. 

Prices for raw tantalum metal—used in tantalum electrolytic capac¬ 
itors manufactured at the North Carolina Works—have increased 
from about $70 per pound in early 1979 to $225 per pound in 1981. 
Tantalum, which is used in machine tools, aerospace structures, and 
medical products, is a semirare metal found outside the United 
States—in the Far East, Africa, South America, Australia, and Can¬ 
ada. 1 

The Approach 

How to start in the pursuit of a cost reduction case is usually the 
hardest part of the process. Some engineers favor a checklist that can 
be reviewed—this seems to start the creativejuices flowing. Others use 
different approaches such as holding the product in their hand or plac¬ 
ing the item on their desk as a constant reminder. Develop your own 
technique for generating ideas. The following checklist of ideas may 
be helpful. 
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CHECKLIST OF COST REDUCTION IDEAS 

Tie engineer and production supervisor both come in close contact 
with operating methods and conditions and are in a favorable position 
to be able to recognize opportunities for improvement. Let us review a 
brief checklist of cost reduction ideas. 

I. DESIGN 

A. Eliminate parts or finishes. 

1. Doubtful function or duplication of function exists. 

• Reduce number of screws. 

• Reduce number of rivets. 

• Eliminate washers or insulators. 

• Eliminate leads by rewiring. 

• Eliminate components. 

• Eliminate brackets. 

• Finish not required. 

B. Combine functions. 

1. Change design of part to perform a function formerly requiring 

several, parts. 

C. Change physical shape of parts. 

1. Reduce size. 

2. Reduce thickness. 

3. Reduce scrap or excess material. 

4. Reduce operations by changing shape. 

D. Review tolerances and design requirements consistent with func¬ 
tions. 

E. Substitute materials or finishes. 

1. Aluminum for brass, or plastic for aluminum. 

2. Plated steel for other steels. 

3. Machinable steels for less machinable steels. 

4. Brass for nickel silver. 

5. Lower-grade critical materials for higher grades. 

6. Powdered metals for machined metals. 

7. Plastics for metal. 

8. Die castings for machined parts. 

9. Metallized materials for fabrics. 

id Zinc for nickel. 

11. Enamel for plating. 

F- Use commercial parts or apparatus. 

1. Substitute standard commercial parts or apparatus for your 

own design. 
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G. Substitute high-production low-cost parts for low-production high- 
cost parts. 

1. Screws, rivets, eyelets, terminals, etc. 

H. Redesign to utilize improved fabrication processes. 

1. Impact extrusions or injection molding. 

2. Epoxy resin castings for plastic parts, 

3. Printed circuits for complex wire and soldered circuits. 

4. Adhesive fastenings. 

5. Ultrasonic or cold welding. 

6. Machine assembly versus manual assembly. 

II. FABRICATION 

A. Eliminate unnecessary operations. 

1. Debarring, redrilling, polishing, reaming, adjusting, detailing, 

etc. 

B. Combine operations. 

1. Progressive punch and dies. 

2. Dial feed machines. 

3. Special attachments for screw machines and punch presses. 

4. Conveyor operations. 

5. Special multiple operations machines. 

6. Multiple parts tool. 

C. Substitute facilities. 

1. Machine operations for hand operations. 

2. Power screwdrivers for other types. 

3. Automatic detail or inspection machines. 

4. Higher-production machines—screw machines and presses. 

5. Automatic feeds for second operations. ^ 

6. Separation of scrap from parts at operation. 

7. Automatic cleaning at operation. 

III. MISCELLANEOUS 

A. Reduce merchandise losses and repairs. 

1. Reduce repairs and dropouts by changing process. 

• Completely cover instructions and procedures for complex 
setups in layout. (Use sketches if necessary to illustrate.) 

• Investigate capability of facilities and components. 

B. Review and Improve repair procedures. 

• Provide adequate tools and machines for repair operations. 

• Improve repair sequences in complex assemblies. 

1. Materials handling. 

• Conveyorizing—transfer conveyors between machine and 
operations, etc. 
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• Bulk handling—tank storage and pneumatic transfer of ma¬ 
terials, etc. 

• Improved material flow. 

2. Packaging. 

• Cheaper packing materials. 

• Automatic packaging—evaluate contour foam in place. 

• Automatic stamping and labeling. 

• Bulk packaging or palletizing. 

• Reusable packing material. 

3. Inspection. 

• Reduce inspection by use of a sampling plan. 

• Review sampling plans and process averages with view to re¬ 
ducing inspection effort. 

• Combine operations in one gauge to reduce inspection effort. 

• Use indicator-type gauge for better control of the process. 

4. Work simplification. 

• Add radii, chamfers, bevels, tapers, pins, plugs to reduce po¬ 
sitioning and assembly time. 

• Arrange work for shortest transport distances. 

• Specify operations so that both hands can be utilized simulta¬ 
neously. 

• Use graphic charts to show the old versus new method. 


FACTORS REQUIRED TO 
REDUCTION SAVINGS 


DETERMINE COST 


Sa ™ 8S of lab " “■* as a 

The chanees mn« ° ’ ^ r ? cess ’ ma terial, or floor space. 

- 22SSM523J3? tapl “ before * he 


Labor Rates 

mem factors as published bv the^n^ m . cIude stand ard labor incre¬ 
ments. Where a saving is made on aT/T™!-^ accountin S depart- 
cemive rates, the labor portion of thJ “ pe ” fton covere d by wage in¬ 
change in the rates. Credit hours should a 
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tion improvements during the process of rate setting are not credited 
as cost reductions. 

Savings on day work operations that remain on day work must be 
definitely measurable as a reduction in the operating cost. Merely 
making a day worker’s job easier is not necessarily a saving. 

Where a cost reduction results in an increase in “expense” labor, 
the increased cost must be subtracted from the calculated savings. 

Volume 

Estimated savings are calculated on the volume of the involved 
product made in the current 12 months. 

Material 

The material element includes raw material, fabricated piece parts, 
and component apparatus received by the shop for further processing. 
The cost of material received from an outside supplier is the purchase 
price. The cost of piece parts or component apparatus received for 
further processing is calculated by adding the raw-material cost of the 
item to the unloaded labor cost already expended on the item. 

Floor Space 

Approved savings on floor space in buildings may be calculated at 
dollar value per square foot available. The space must be vacated and 
reassigned for another purpose. 

Expanded Potential 

Up to this point we have looked at cost reduction application in the 
production and warehouse environment. These two areas have been 
valuable sources of cost reduction over the years. The shift in work¬ 
force makeup is away from the traditional production- and ware- 
house-related jobs. Office jobs of all types are on the rise. White- 
collar jobs will continue to develop at a faster pace than traditional 
blue-collar jobs. 

Recently I talked with an engineering manager of a computer com¬ 
pany in the Bay Area. He told me that there were a total of 2100 people 
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in the worldwide operation of his company. Of that total, only 700 
were engaged in production and warehouse operations. The remain¬ 
ing 1400 personnel are classified as indirect or expense employees. In 
terms of cost reduction potential this segment of the work force offers 
a yet untapped source of savings. Take a look at your company, your 
organization, your department. What cost reduction potential do you 
think is possible? 

Strange as it may seem, the same cost reduction guidelines will ap¬ 
ply. The same considerations for expense control apply. These guide¬ 
lines can be applied to all segments of business and service operations 
Why is this not currently being done? The main reason for lack of 
progress m this area is inability to get started. In order to get started 
management must be willing to state that the status quo is not good 
enough anymore. They must say to employees—something that man¬ 
agement does not say often enough—we need your help to improve 
the operation. 

This request for help can be verbal or written. The written method is 
usually more effective. Keep in mind that the end objective is to in¬ 
volve people, people who want to share their ideas. To improve the 
quality of the input ideas tell the people what’s in it for them. 


APPLICATION AT CENTRAL METHODIST COLLEGE 


Let us review a program of this type that was started at a small col¬ 
lege m the Midwest. This program is universal in nature. Dr. J. A. 
Howell is President of Central Methodist College in Fayette 
Missouri. Fayette is midway between Kansas City and St. Louis. Cen- 
ral College is the result of unifying educational ventures carried out 
by die Methodists. Prior to 1841 the Methodists operated Howard 

i^fr*r h ° 01 ’ m outstanding P riv ate coeducational school. In May 
1961 the name of Central College was changed to Central Methodist 

College. 


Central Methodist College is a gift-supported institution, deriving 
no income from taxes or other public funds. Tuition and fees cover 
only pair of the instructional cost each year. The remainder of the op¬ 
erating budget is derived from Endowment Fund income, alumni 
gifts business corporations, the United Methodist Church, and other 
mends of the college. 

In a discussion with Dr. Howell in mid-1981 he shared the cost sav- 
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ings incentive program that was in use at Central Methodist College. 
The request for ideas (Figures 13-1 and 13-2), how the plan works, 
and the first award are detailed in the following pages. Yes, there is a 
place for cost reduction in small business and the college environment. 

Cost Savings Incentive Program 

for Central Methodist College Employees 

Purpose 

1. To encourage all employees to become cost and energy con¬ 
scious so as to realize the most efficient use of all our resources. 

2. To encourage creative thinking and participation by making 
cash awards to employees submitting approved cost-effective 


TO: ALL CMC FACULTY AND EMPLOYEES 

FROM: THE PRESIDENT’S OFFICE 

SUBJECT: CMC COST-EFFECTIVE SAVINGS PROGRAM 

We axe pleased to announce the implementation of a cost savings incentive program for Central 
Methodist College. This means you can receive cash for your money-saving ideas. 

The procedure is simple. Look around and see if you can come up with an idea which will save us 
time, energy, and/or money. Write it down, talk it over with your supervisor or department 
chairman if you wish, submit your suggestion, sit back and wait for the action. 


If your idea is accepted, you will receive a cash award. Your award will be 10 percent of the an¬ 
nual savings realized by your suggestion up to a maximum of $1000. Anideares tingtnsavings 
of more than 310,000 per year will be given special consideration. 


All suggestions submitted will be reviewed to determine their feasibility. Determination of ac- 
tual cost savings will be verified by the Comptroller. 


The program begins immediately and will continue through June 30,1981. At that time, the pro- 
gram win be evaluated. Your participation can make it work. 


Why not take some time to jot down your idea on the attached suggestion form andsenditto my 
office? Carol Mahaffle will collect the suggestions and get them to the appr p : pcopi 


Good luck! 


/cm 

Attachment 

Figure 13-1. Request for ideas. 
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CMC COST SAVINGS INCENTIVE PROGRAM 

1. SUBMIT SUGGESTIONS ONLY ON SUGGESTION FORM. 

2. BE SURE FORM IS COMPLETE. IF YOU NEED ADDITIONAL ROOM, ATTACH 

ANOTHER SHEET OF PAPER. 

3. IF YOU NEED ASSISTANCE IN COMPLETING YOUR IDEA, ASK YOUR DEPART¬ 
MENT CHAIRMAN OR SUPERVISOR TO HELP. 

4. BE SURE TO SIGN YOUR NAME AT THE BOTTOM OF THE SUGGESTION FORM. 

5. SEND YOUR COMPLETED SUGGESTION FORM TO THE PRESIDENT’S OFFICE 

6. ALL SUGGESTIONS WILL BE ACKNOWLEDGED. 

7. ADDITIONAL FORMS ARE AVAILABLE FROM THE PRESIDENT’S OFFICE. 

(a) 

Figure 13-2. Suggestion form instructions (a), and suggestion form (b). 

measures and giving them public recognition for their achieve¬ 
ments. 

3. To encourage budget chairmen to become more aware of how 
their dollars are spent. 

Method 

1. Suggestions are to be submitted in writing on approved form to 
designated person. 

2. An evaluator is assigned to each suggestion. The evaluator will 
be an individual who has knowledge of the particular area cov¬ 
ered by the suggestion. 

3. The findings and recommendations of the evaluator shall be sub¬ 
mitted to the comptroller who shall verify the actual cost sav¬ 
ings. The suggestion will then be submitted to the president for 
final approval. 

4. Awards shall be 10 percent (10%) of the annual savings up to a 
maximum of $1000. Special consideration shall be given to 
awards above the maximum level. 

^ decision for special awards shall be determined by the pres- 

6. A token award of $10 shall be awarded for adopted suggestions 
where no direct cost savings result. 

Responsibilities of the Supervisor 

1. Encourage employees to submit constructive ideas. 

2. Assist them in developing ideas when necessary and within rea¬ 
sonable limits. 
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Benefits 

1. Reduces cost of the operation under his supervision through 
elimination of waste, improved handling, and better utilization 
of resources for overall effectiveness. 

2. Improves safety through the correction of hazardous condi¬ 
tions. 

3. Improves employee relations through a closer working arrange¬ 
ment with employees in helping them with their ideas and re 
warding them for constructive thinking. 

Responsibilities of the Evaluator 

1. Investigate suggestions completely, promptly, and enthusiasti¬ 
cally. Try to make something out of them. 

2. Weigh pros and cons carefully and recommend adoption of the 
suggestion when the new way is better than the old. Be adequate 
in measuring benefits. 

3. Discuss the results. Discuss rejected ideas with employees, ex¬ 
plaining why their ideas cannot be adopted. Commend them for 
their efforts and encourage them to keep on trying. 


Awards 

1. Present awards to employees with complimentary remarks to 
gain the objective desired in submitting suggestions. 

2. Winners should be recognized and rewarded as soon as possible. 
Procrastination, delay and confusion will cause the system to 

fail. 

3. Acknowledge receipt of suggestions by putting lists of sugges¬ 
tions under consideration on bulletin boards, m employee publi¬ 
cations, or by memo. As action is taken, the decisions are an¬ 
si. A good publicity program helps to maintain interest m the P r °' 

gram. Included may be posters, news articles m local papers, let¬ 
ters from administration, etc. 

Suggestion Earns $250 Bonus 

Central Methodist College has implemented a cost 
program for faculty, students, and staff employees. The program 



282 SUCCESSFUL COST REDUCTION PROGRAMS 


CENTRAL fETHCDIST COLLEGE 
COST SAVINGS INCENTIVE PROGRAM 


PROBLEM, 


SUGGESTION 


EXPECTED fESULT 


NAME:_ 

BEPARTfENT. 


_ DATE: 

SIGNATURE: 


rigure U-2b. 


sa^ monlv r m ° re aWare of ™S» to hdp the college 
femondS* “' rgy COMrvation ““ reduced overhead. 
awidNovLtefu S. vent0ry T 33 ^ received the first iacendve 
Sv '"Sf* 10 " for a way to clean the mopheads 

$200 a month ftn^ 3 'L 5 . 31 ! n 30 uuuiediate savings of more than 
to Cennd baSK tUs:3 S3 ™gs of about $2500 
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Suggestions for savings are first submitted to the president’s office 
for review. After a determination that the suggestion would be a fi¬ 
nancial savings in actual dollars spent, an award equaling 10 percent 
of the savings is given to the person making the suggestion. 

For his suggestion, Donley received a check from CMC President 
Joe A. Howell for $250 and a certificate of appreciation. 


Involvement, Opportunity, and Change 

If you want to be successful in the quest for cost reduction, involve¬ 
ment is the name of the game. Two other essential ingredients are op¬ 
portunity and the desire for change. Coupled with involvement, these 
provide an ideal environment for cost reduction. 

My experiences with cost reduction have been at a number of West¬ 
ern Electric Company locations. The North Carolina Works, Win¬ 
ston-Salem, North Carolina, provided a solid foundation in the essen¬ 
tials of planning, developing, and follow-through that is required m 
any successful program. Working under the direction of two seasoned 
engineers, our challenge was to evaluate make-versus-buy decisions. 
To be more specific, we were working in the area of special packing 
materials for government products. Packing, shipping, and storage of 
the products turned into a unique cost reduction challenge. 

The end result was that a special products shop for packing materi¬ 
als was established to support a wide cross section of production. The 
shop had the capacity to handle corrugated details, cartons, vapor 
bags, and exterior wooden shipping containers. Like most production 
operations the shop operated on a two-shift basis. As I look back, the 
major savings associated with the cases were in the areas o setup 
charges and small-volume unit pricing—paid to suppliers. 

My experiences at the Kansas City Works became a unique chal¬ 
lenge. As an industrial engineer, my main objective was to generate a 
part or subassembly through the manufacturing process m the most 
cost-effective manner. Providing coverage for a wage incentive group 
of 295 shop employees engaged in coil winding, varied assembly oper¬ 
ations, testing, and rework of defective material was a fjf 
This environment provided a full-time challenge and also the opportu¬ 
nity to seek innovative cost reduction. In the high-volume operations 

small segments of time become extremely important. For instance the 

start of a coil winding cycle, the actual count of finger movements. 
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and the size of wire versus the size of hole in the slider mechanism can 
be very significant—when the volumes are large and 40 people are en¬ 
gaged m the operation. 

Exposure to vacuum tubes, transistors, and other new technology 
devices produced at the Kansas City Works provided new and unique 
c allenges m the ever-changing area of cost reduction. An increase in 
process yield of 1 percent, a small decrease in material usage, a slight 
reduction m test cycle parameters, a different saw blade for slicing 
wafers, all of these can and have been translated into cost reduction 
cases. An assignment in this type of production area can be a very re¬ 
warding opportunity that is there just waiting to be discovered. A 
teamwork approach works well-the production supervisor and engi¬ 
neer can make an unbeatable team when it comes to generating ideas. 
These ideas can then be transformed into decreased production cost. 

1 Me end result—cost reduction savings. 

In mid-June 1965, a fellow engineer mentioned an opening for an 
engineer at the Los Angeles Service Center. At this point in time I was 
not quite sure what the charter for a service center was. After a little 
investigation into the function of a service center I thought it sounded 
hke an interesting assignment. In that time frame the service centers 
ere provided engineering support from an engineering group at the 
headquarters locations m New York. However, the periodic engineer- 
mg surveys, telephone discussions, and random visits from engineers 
left something to be desired. 

With the help Of my engineering supervisor, my resume for the 

STwtotS f ° r by *** L ° S Angdes mana £ement 

team. When the initial screening had weeded out a number of appli- 

ZV™ t0 , ^ Angeles for 311 interview. On the second 

day of my visit the production manager said, ‘ ‘I think you are the engi- 

T 1 °? 1 ? g for ‘” ***** a Positive reply on my part, he 

in mv “-^ V 7 y , Straightforward manner. One comment is still as fresh 

m my mind today as it was in September 1965 

The production manager outlined for me what he believed to be cer- 

f eSS £ 0pera t ”• AltS ^' Mmclude d these remarks, he 

‘S™”"* Pages were turned 

months’nmtn-* ■ We are g°’ n g to he reviewing your first six 

Xfhe 2“ ™ d ' March 19 «” With the calendar back in 

then you will r f /° U h 2?°* made 2 substamial contribution by 
men—you will find yourself back in Kansas City.” 
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A bit harsh you may ask? Not at all. When our discussion was con¬ 
cluded I knew what was expected of me. Also, I knew that what was or 
was not accomplished would be reviewed at a specified time, t was a 
pleasure to leave a meeting with a clear understanding of what was ex- 


an 

From this point on, the three elements of a successful cost reduction 
program were ever-present: involvement, opportunity, and change. 
My experiences at the Los Angeles Service Center were a c 
every respect. Cost reduction was a new term. This does not imply that 
changes and improvements were not being made. The lacking elemen 
was documentation, which is essential to any cost reduction program. 

The biggest challenge is explaining the new program to those w o 
will be involved. This was accomplished and positive results were soon 

being achieved as a team effort. 

With this background in mind, let us review a paper that was pub¬ 
lished in 1980. The intent was to cover background, and follow 


through in a sequential manner. 


Cost reduction is related to problem solving. 
Some problems are known, others unknown. 

A problem well stated is half solved. 

John Dewey 


COST REDUCTION—STEPPING STONE TO 
SURVIVAL IN THE 1980s* 


Abstract 

Cost reduction has been an effective tool utilized by “ Etoc 
Company for over 50 years. Today engineers are ^^ tive 

technology and variable business conditions in or er . f or 

with general trade sources tot manufacture 

telephone industry. This pressure will continue toough the 19ah^nten^ 
engineers will continue to play an important role in combanng this acnvity. 

■ By E. A. Crieet. P. E.. 

ssrs 

Norcross, Georgia 30092. 
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For engineers, the program serves as one of the yardsticks by which profes¬ 
sion^ achievement is measured. For plant managers, the program is the key 

dowf 7 J * mterpla ? COm P etitio * the major means ofho^dig pS 

i R f U f 10 f m direct labor and material have been and probablywill 
continue to be the most fruitful areas. In 1978 a total of 6,389 cases were 
closed with savings of $225 million (1). 

Introduction 

“Saved: $32 million,” in 1965 

Th^e bold headlines appeared in Steel magazine in August 1966. 

A further expansion of the statement indicated that Western Electric 

were 

In the previous five years, new cost reductions by the manufacturing and 
arm of the Bell Telephone System climbed from SM mdS £2 

on^"fT^ y ' * “ reSUlt ° f 11,656 ****>■ Western ** able to tower 
Swraptodactsbyjfdmillionm 1564 and another.S33 million 

A total of 5,983 cost reduction cases were under way at the end of 1965 

w6r6a5sociaIed -H ma Jor projects. A^major 

needed for dwelopm^J ™ “ °" e “ WMch more ,han S2 ’°°° was 


Background 

nS**." f* 6 C0St reduc,iotl credited came from 

190^ h K ' Th6 " 6W S6rVi<:6 Divisi0 ” fom6d 1D 

SsSS A ^ob^meamaj^to^j,,^thegrowth, of, tost reduction in 

StoL sZ\t EqUipm6M E-^cccinS. Installation 

rers^^^^ re£<mj^ e, 'puj^ 5101,6 r6s ! de . nt at end 1 °fthe35repaircen- 
cialists suoervisioffZ?' ^ association of technical methods spe- 
duction S ot’ ^ ? n «»f«ng was the start of a new wave of cost re- 

been a leader ZS ^ Quartered in Sunnyvale, California, has 
a leader m cost reduction since March 1966. Five cases, with an esti- 
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mated value of $132,000, were being developed at the Los Angeles Service 
Center in early 1966. The blending of engineering know-how from the Man¬ 
ufacturing Division coupled with the new frontier of the repair shop oppor¬ 
tunity provided a fertile area for cost reduction development. 

How the System Works 

Engineers at all Western Electric locations can tap vital Company re¬ 
sources for data related to their specific projects. In general, good engineer¬ 
ing—an evaluation of new materials, new methods, new developments, and 
new skills at the right time—characterizes most significant cost reductions. 
Also, other factors are good engineering, supervision, efficient group effort 
spearheaded by the Product Engineer, and cost-conscious Industrial Engi¬ 
neer. 

Conducting a Cost Reduction Case is done in three distinct stages. 

Opening the Case 

After a review of considerations listed in Attachment 1 (3), the engineer 
documents his idea in an opening statement which is forwarded to the local 
Cost Reduction Committee for review and approval. See Attachment 2 for 
the format that is utilized. If the idea is beyond the scope of the local com¬ 
mittee, all related paperwork is forwarded to the appropriate location for re¬ 
view and approval (4). 

After the required approvals to open the case have been secured, the case is 
routed to accounting for checking and classification. 

At this point the engineer is free to proceed with the development of his 
idea. 


Conducting the Case 

This is the phase in which the engineer has the opportunity to combine 
“blue sky concepts” with proven engineering principles. Development ex¬ 
penditures for equipment, design, and other related charges are made 
against the approved Cost Reduction Case. Cases can cover the gamut from 
a complete product design to a change in the packing carton or mode of ship¬ 
ment to the end use location. 

Lapsed time in this phase can vary from several months to as much as five 
years or longer depending on the scope of the case. Collection of data and 
proving the idea is the challenge confronting each engineer involved m this 
endeavor. 
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Attachment 13 I, The processing of a cost reduction 
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} Weslern Electric 


ATTACHMENT 2 
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Format for opening statement. 
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Closing the Case 

After the case has been investigated and the method of change has been 
implemented or installed, the case is prepared for closing. At this time a total 
economic package is presented to the local Cost Reduction Committee. Sav¬ 
ings are expressed on a current level basis (the first year) and also on a five- 

year summary average. 

Employee Recognition 

After dosing a Cost Reduction Case, employee recognition is a very im¬ 
portant factor for each individual involved (5). 

The Padfic Region has recently embarked upon a new program for em¬ 
ployee recognition: 

1. Publicity for adopted cost reductions in local newspapers and Regional 

news media. 

2. Tangible rewards for cost reduction originators. These can range from 
a $25 gift certificate for cases with savings in the $5,000 to $25,000 
range. A $50 gift certificate for savings in the range of $25,000 to 

Agiftcertificate for 5100 is awarded for savings of more than 

$50,000. 

The above awards are presented at the close of the ‘ ‘Cost Reduction Year” 
by members of upper management. As an ongoing program, awards are 
made for cumulative savings on an individual basis. At a recent luncheon, 
seven engineers were honored. Two of the engineers had accumulated sav- 
OfSi ’ 00 °’ 000 and five others had accumulated savings exceed- 

mg 3000,000. 


How to Get Started 

How do you set the stage to develop an idea that may develop into a cre¬ 
ative cost reduction? Each individual may have their own unique plan that 

ds^Qoitals" em * ^ ^ 0l! wan * ^ ^ ea school yourself in these fun- 


Think the green-light, red-light ” way —Suppose your problem is lack 
of nine to tram workers. First, apply free-wheeling (green-light) think¬ 
ing, turn up all the solutions: you can assign more workers ... work 

r S "; ‘ ;i ram 0n overtime • • - speed up training. Don’t stop with less 
than 15. Then switch on your judgment (red-light thinking); pick the 
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best. Try to alternate your green- and red-light thinking at every stage 
from stating the problem to final “selling” of the answer. 

2. Narrow down the problem— John Dewey, great American philoso¬ 
pher, said, “A problem well stated is half solved.” To set up a target 
for your mind to throw snowballs at, you first have to decide what you 
want to be creative about. 

3. Concentrate —If you worry over a hat full of problems all at once, 
you’ll get flabby ideas. So put on your mental blinders. Concentrate on 
one—and don’t let anything distract you. 

4. Keep plugging —When you draw a blank, it is hard to keep on thinking. 
But Ten Eyck, Penn’s great rowing coach, said, “If you can hold on 
just two strokes longer than your opponents, you’ll win.” 

5. Believe in yourself —You can come up with good ideas. And you can do 
it in one or more of three ways: Imagination (weaving ideas into new 
combinations while thinking deliberately)... Inspiration (suddenly 
creating ideas automatically from chance observation or circum¬ 
stance) ... Illumination (letting ideas come out of nowhere, when you 
least expect them—after thinking has stopped). 

6. Let your unconscious take over —When you’re worn out, stop think¬ 
ing. Your mind will keep on working even if you aren’t consciously 
thinking. It will percolate fresh ideas when you return to your problem. 

7. Keep ’em flowing— It’s like a run of hot hands in poker. If your mind is 
hot now, keep thinking up ideas. If you stop, then try to start again 
later, you may be cold as a corpse. 

g. Act —Idea creation begins with the hot flash. But it’s not completed 
until you put your idea to work. Crude preparations of penicillin were 
described in 1929, but nobody followed through on the discovery for a 
dozen years. 


Evaluating Results 

After a general review of past history of cost reduction in the Bell System, 
the procedure for generating a Cost Reduction Case, and how new ideas are 
evolved, let’s review some specific results. 

It is clear that the year 1965 was a major turning point In our economy. Ail 
through the late Fifties and the first half of the Sixties inflation had averaged 
between 1.5 and 2 percent annually. The economy was strong, and—at least 
from the Bell System’s standpoint—seemed able to accommodate some mm- 
imal level of inflation. 

Even in those years the Bell System’s productivity was increasing at more 
than twice the national average—enough for us to offset the higher costs f-- at 
inflation of 2 percent or less each year imposed on us. 
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The effect was that the prices consumers paid for telephone 
stabilized. 


service were 


Then, starting in 1965, inflation began to outpace our ability to keep up 

with it through productivity gains. 


By 1967, three of the Bell Operating Companies found it necessary to ask 
heir state regulatory commissions for the first general rate increases filed by 
any Bell companies in about 10 years. 

Over the past decade, of course—with inflation surging to more than \\ 
percent m 1974 and above 13 percent in 1979-we have had to seek permis¬ 
sion from the regulatory commissions to charge higher rates at numerous 


The doubling of the general price level since 1967—going up more than 
1UU percent. m fact—has had an impact on our costs of providing service 

that can be illustrated by just a few examples. 

The following charts illustrate the results that can be obtained through an 
effective Cost Reduction Program. Refer to Fig. 13A-1. 


CHANGES FROM 
1967 - 1978 



MATERIAL 

Figure 13A-1. Price changes from 1967 to 1978. {Source: Western Electric Co.) 
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IOO% . 


TELEPHONE RATE INCREASES 
COMPARED WITH CPI 

- , • ■ 


54% 

1967-1978 

-■ 10 % 

40% 


CONSUMER INTRASTATE INTERSTATE AVERAGE 

PRICE RATES RATES TOTAL 

INDEX RATES 

Figure 13A-2. Telephone rate increases compared with CPI, 1967-1978. (Source: Western 
Electric Co.) 


Nonetheless, Bell System rates on the average have risen only 40 percent 
over the past 11 years—less than half as much as the Consumer Price index. 

Refer to Fig. 13A-2. 

That performance is based, first and foremost, on hard-won productivity 
gains that now are growing at three times the national average. 

Much of our productivity growth flows from the Bell System’s integrated 
structure which combines the roles of inventor, manufacturer, and op&ator 
in Bell Laboratories, Western Electric, and the Operating Telephone Com¬ 
panies, including Long Lines. 

These Bell System partners work closely together, from concept to com¬ 
pletion, on myriad projects to increase the quality and efficiency of high 
technology communications services. This teamwork creates an endless cir¬ 
cle of concentrated effort that has blunted much of inflation’s potential im¬ 
pact on our customer. 

It is sufficient, I believe, to point out that the Bell System’s technological 
breakthroughs have not only created productivity gains for us, but also for 
other companies which have built on our discoveries and developments. 

For example. Fortune magazine (May 22, 1978, p. 108) has pointed out 
that of 18 basic advances in semiconductor technology, 12 have come from 

Bell Laboratories. . „ 

In addition to those discoveries, Bell Labs’ invention of so-called mag¬ 
netic bubble memory” promises further huge advances m nucro^ectromc 
technology. Where we now are designing integrated circuits which put a 
whole computer with 65,000 bits of memory on one tiny chip of silicon, the 
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bUb “ K ” t0 chip ‘“^o'osy makes miUioa-bit- 

memory micro-chips a very real possibility. 

served the n!!? of ***** productivity has unquestionably 

served the nation well. Refer to Fig. 13A-3. 1 

provmentfhTt h^h 011 ^ ““** conservation r °ute to productivity im- 
bargo?f l 97 3 * deep COnCem of the BeU ^m since the oil em- 

h3S 8r ° Wn 31111081 50 Percent since then > we "e now 

c^tTSd rTii 655 energy ' And the doUar savings are signifi- 

miIIion t ?n7 m0re t han S6 °° million saved since 1973 » and more than $200 
million in energy costs saved last year alone. 

ment° W haVC ** accompIished this Performance? By tight-fisted manage- 

mOSt ° bV10US ™ pact of inflation on the Bell Sys- 
pr^^i??f ^ ^ WMch f0rCe rales up despite °ur exceptional 
dine in value 6 1 t0 C ° Ver m ° re insidious results of the dollar’s de- 

ees^o^fh* results ’° f course > is the concept felt by BeU System employ- 

^me e^^hv 6 ° f *?' T who See lhe purchas “g Power of their 

vided for in th Y des P lte the cost of living adjustments pro- 

But ^ “ f : ? ° f ^ empl0yees represen ted by unions. 

technolosvanri^v 10 ?! 011 ^ ga “ S We Can achieve b y using our skills and 

co^emSeTullWo^"^T^^^tion-aU of this is not enough to 
compensate fully for today’s level of inflation. 

——| PRODUCTIVITY DATA 
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Figure 13A-3. Productivity data, 1967. (Source: Western Electric Co.) 
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Productivity improvement is—quite simply—the best way management in 
the private sector of the economy can try to hold down prices in the face of 
soaring costs (6). 


Cost Reduction Examples 


Over the past decade the cost of materials that Western uses to manufac¬ 
ture telephone and other related items has skyrocketed. Steel has gone up 213 
percent in price, zinc 142 percent, copper 51 percent, and plastics 62 percent. 

Labor cost over the same period rose 161 percent. Yet the cost of the typi¬ 
cal telephone has risen only 18 percent (7). 

How did Western manage this? The answer—through an effective cost re¬ 
duction program. 

Listed below is a cross-section of typical cases that have been closed re¬ 
cently. 


1. Redesigned Telephone Set Base Plate. One of the most analyzed 
parts in the telephone is the base plate. The part once painted is now plated. 
Sheet thickness has been reduced from 0.063 to 0.036 inch. In addition to 
plate thickness, four anti-skid feet were changed from suede to neoprene. 

A recent update in the base is replacing the neoprene with an injection 
molded thermoplastic elastomer. 


2. Redesigned Receiver Magnet. This change involves a metal alloy 
used to manufacture magnets in the telephone receiver which connect electri¬ 
cal pulses into speech patterns. The introduction of the new malarial bang 
utilized is “Chromindur” and will replace the present remalloy magnets. 
Cost savings of approximately $2.0 million a year are possible. In summary, 
production steps are reduced from 25 to 7. 


3. Reusable Plastic Packing Details. These details are used in con¬ 
junction with a wide variety of relay mounting plates. Molded from recycled 
ABS material, the details provide an economy in both material savings and 
labor requirements. Annual savings of approximately $55,000 per year. 


4. Increased Recovery of Plastic Parts. The base telephone is com¬ 
posed of four plastic parts-Handle, Housing, Receiver, and Transmitter 
Cap. Previous recovery programs such as buffing, small lot painting, were 
lacking in productivity and quality. Mismatched color between parts was a 
major problem. The introduction of painting on a largo- scale—all compon¬ 
ent parts painted—led to cost savings and improved quality. 

Introduced on a Regional basis, the savings were estimated to have savings 
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potential of $500,000. Current national savings for this cost reduction are 
now in the range of $5.0 million per year (8). Refer to Fig. 4. 

5. Recovery of U-Type Receiver Units. When the Varistor was dam¬ 
aged or the membrane was ruptured, the entire unit was junked. A repair 
procedure was introduced to salvage this unit. Original plans called for this 
unit to be recovered on a local basis. The concept was deemed to have high 
potential and was introduced for national application. Projected savings ex- 
ceeded $ 1.0 million per year. 


Summary 

In the next ten years. Cost Reduction will play an even more important 

role in the struggle to stay competitive. 

Cost reductions will continue to evolve through engineering involvement 
and constant review of What, Where, When, Why, How, and Who. These 
key questions are stepping-stones to survival in the 1980s. Soaring labor 
rates can be controlled to some extent. The larger gains in productivity will 
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involve material and methods. These constraints will have a major impact on 
labor requirements—due to productivity gains. Productivity will continue to 
be the cost containment tool in the next decade. 
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Cost Reduction Results 


Western Electric’s success in cost reduction has been and still is a ma¬ 
jor force m the fight against inflation. Results do not just happen* 
t ey are the cumulative effort of many people including managers, 
engineers, and others with input ideas. Remember cost reduction is an 
ongomg endeavor—it never stops. 

In this chapter we will take a look at some of the challenges that dic¬ 
tate the need for an aggressive program. A cross section of cases will 

be review^ AJp, a group of cost reduction cases in the form of a 
brier will be included. 


THE ONGOING CHALLENGE 

Each dollar earned or saved or spent in 1975 is now worth roughly 
two-thirds that much.* The money we try to save is getting harder to 
hold onto as prices for food, clothing, fuel, and other necessities seem 
o be rising fester than our income. Americans are more conscious 
tdan ever of the need to reduce costs, to economize, and to create ways 
to stretch dollars back to their former value. 

The uncertain economy that has played havoc with personal fi¬ 
ances has affected corporations in much the same way. The producer 

T^ kn0Wn 35 the whoIesaIe P rfce ^dex) for industrial 
commodities has increased 60 percent since 1975. In particular, the 

cost of energy (fuels, related products, and power) for industrial users 
hasmcreased 134 percent since 1975, and 473 percent since 1967. 

, nr 2f the f st f lstlcs sa >' 18 that it costs Western Electric a lot more 
for raw materials, supplies, components, fuels, chemicals, plastics, 

’^ statistics are from “Economic Repon of the President,’’transmitted to Congress Jannaty 
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metals, and machinery. Quite simply, it is more important than ever to 
find and monitor cost-effective manufacturing techniques. 

Western has been doing something about rising costs through the 
cost reduction program. Long before inflation became a household 
word—and worry—Western had its cost reduction system in place. 
Millions of dollars have been saved through this program over the 
years. It is one reason why the cost of telephone service has increased 
at a substantially slower rate than the cost of other consumer goods 
and services. 

Western’s cost reduction program—finding new and more econom¬ 
ical ways of doing things—is an established part of doing business. 
Through it, results are measured, analyzed, and studied. The program 
itself costs money, and for that reason, its scope, size, and rigorous 

procedures are monitored closely. 

Before any ideas for cost reductions can be fully investigated a 
feasibility study is conducted to estimate the savings and the expen¬ 
ditures for the coming five years. These estimates are compared to the 
out-of-pocket expenditures for the case to determine comparative 
profitability in order to choose projects with the greatest rate of return 


for the company’s investment. 

When a project that shows promise is found, a formal case is pre¬ 
pared and submitted to the local cost reduction committee by t e 
engineers who proposed it. If it proves worthwhile, the idea is put into 
practice. The minutes of these committee meetings are circulated to all 
of Western’s locations to avoid duplication of effort as well as to in¬ 
form other engineers of possible application at other locations. 

But what about quality? That is a major consideration m any cos 
reduction case. Many of the recent cost reductions are based on tech¬ 
nological developments that help to save money and sometimes even 
enhance the product’s versatility. The quality of Western s pro uc s is 
designed in at the beginning. The Labs must approve aS changes made 
in the design of a product. In addition, each of Western s p an s 
quality-assurance group that reports independently on e - 

These controls make Western’s one of the most sop ties co 


reduction programs in the industry. . 

In the 1980 Annual Report, as in past reports, a section was devo 
to engineering cost reductions. Cost reductions m i 980 , made possible 
by finding more efficient ways of producing productsraulted 
about $295 million in first-year savings. That is a new record for the 
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program. A small sampling of the hundreds of cases that made 1980 a 
record year are covered here. 1 


A CROSS SECTION OF CASES 
Circuit-Pack Assembly at Montgomery 

At the Montgomery Works, the assembly process for data set circuit 
packs has evolved from hand operations to very sophisticated com¬ 
puter-controlled machine operations that are almost fully automatic. 
This assembly process streamlines the product flow, uses computer- 
controlled automatic and semiautomatic machines, numerically con¬ 
trolled hand-assembly stations, automatic conveyors and wave-solder 
machines, numerically controlled lead-trimming machines, and an 
automatic defluxing machine that removes flux residue and cleans and 
lubricates the gold finger-type te rminals 

Automatic assembly has resulted in a significant reduction in 
assembly defects. In 1980, a follow-up study was made to determine if 
the visual screening operation for components could be reduced or 
eliminated. After a careful review of the visual screening process as it 
was then carried out, the planning engineers for facilities and pro¬ 
cesses in data set circuit-pack manufacturing at Montgomery found 
that the visual screening process duplicated screening effort that was 
no longer required. Further, some of the screening that required par¬ 
tial disassembly of the circuit packs could be done prior to assembly. 

The engineers developed new screening instructions for circuit-pack 
products that eliminated duplication and the need for disassembly. In 
some cases they found sample screening to be adequate. These cost 
reduction measures were expected to provide $1.0 million in savings in 
the first year. 


Saving in Gold In Dallas 

Here is a cost reduction case that actually occurred at Dallas, but is 
typical of the kind of thing going on at many Western Electric loca¬ 
tions. When the price of gold began to climb several years ago, it 
became increasingly important to watch its use and to safeguard 
against the slightest waste. 
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At the suggestion of Bell Labs, four engineers from the Dallas 
Works presented a cost-saving idea that involved reducing the amount 
of gold plating on the contact and backplane ends of the 947K connec¬ 
tor terminals from 125 microinches and 100 microinches, respectively, 
to 50 microinches. They reasoned that if they could reduce the gold re¬ 
quirement and still meet the design requirements and practical poros¬ 
ity specifications on the connectors. Western could save a consider¬ 
able amount of gold purchases. 

A microinch is one millionth of an inch. The microscopic amounts 
of gold represented by 50 or 75 microinches may not seem like a great 
deal—they are too small to be seen—but, in the process of producing 
milli o ns of connectors each year, enormous savings can result. 

After working with Bell Labs to test the connector’s efficiency, the 
gold reduction on the contact end was approved and is now being im¬ 
plemented throughout Western. The current-level savings that re¬ 
sulted from this case totaled more than $2.5 million. 

New Repeater Case for SLC-96 System 

While Western is primarily the manufacturing unit of the Bell Sys¬ 
tem, the group at Springfield is responsible for engineering, quality 
and marketing of products purchased from suppliers outside the Bell 
System. Western is one of the nation’s largest consumers, purchasing 
over $5 billion in supplies each year. Engineers at Springfield are 
responsible for the design and development of purchased products 
and manufacturing processes at outside supplier facilities. 

At the Purchased Product Engineering facility in Springfield, ew 
Jersey, two engineers incorporated a new metals-casting technique on 
repeater cases and achieved a $5.4 million cost reduction. The year 
was 1976 and that case was the largest in PPE’s history. 

In 1980, four engineers working as a team achieved outstanding re¬ 
sults for PPE. This time, the savings to Westem totaled approximately 
$6.4 million, which represents the largest cost reduction at any ot 
Western’s locations in 1980. The new cost reduction is the result of tte 

design of a new repeater case that is smaller, lighter, and better suited 
than the heavier cast-iron cases to the requirements of the subscriber 
loop carrier systems. Their new repeater case has a plastic ousing or 


^Trademark of Western Electric. 
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ease of manufacture and incorporates features that facilitate mainten¬ 
ance by the operating companies. 

The newly designed repeater cases are to be used with the new 
SLC-96 system and other carrier systems using Tl-type carrier equip¬ 
ment. These repeaters restore and amplify the multiplexed voice and 
data signals as they are transmitted over trunk cables. It is expected 
that approximately 10,000 cases will be manufactured on an annual 
basis. 

Trimming Costs at Indianapolis 

A cost saving of SI .3 million was realized at the Indianapolis Works 
in the assembly process of the Trimime telephone. The savings re¬ 
sulted from the design and installation of machines to carry out 
critical assembly processes that were intially done largely by hand. 
Two engineers designed a process and the necessary machinery to in¬ 
sen components into printed wiring boards in the Trimline phones. 
Although components have been inserted automatically in other 
printed wiring boards, the Tnmline telephone network requires flexi¬ 
ble boards, which have been considered unsuitable for automatic in¬ 
sertion. 

The new machines at Indianapolis simultaneously cut, form, and 
insert six electrical components. The machines eliminate handling, 
conveyorize many of the operations, and produce higher-quality pro¬ 
ducts that require fewer repairs at the end of the line. Cost reduction is 
the end result. 


Greater Yields on Memory Chips at Allentown 

At Allentown four engineers from the chip manufacture and 
packaging groups joined forces to maximize yields and reduce delicate 
hand work in the production of a 65,536-bit semiconductor memory 
evice, known as the 34A Dynamic Random Access Memory (RAM). 
bee _ h !^S! Chlp , s f e m ^factured on wafers of silicon that have 

1 <o‘ indiviH i* and thermaUy treated > and each wafer contains about 
B ' clrcuits . whe n the processing has been completed. 

of the nroceJ size of features on the chips and the complexity 

Zrettmno d,f7 “! SUS ° e f We t0 defects introduced during the 
more than 130 different manufacturing operations. 
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As far as chip designs, several problems associated with the elec¬ 
trical performance and the chip layout were identified. Certain 
specific processes seemed to be a control factor that limited the yield 
of chips. Western and Bell Labs analyzed the production operation to 
pinpoint the specific factors that were limiting yields. The team then 
improved the manufacturability of the product and more than tripled 
the chip yield per wafer. 

In the packaging area, semiautomatic package handlers were 
developed for the test set to allow one operator to run up to three sets 
at once. The Allentown engineers were able to improve productivity 
by establishing routines for fewer operators and by devising more 
reliable ways to test the chips. This cost reduction case resulted in a 
$9.0 million savings. 

Western's cost reduction program is just one part of the effort to 
keep costs down and productivity up. Cost consciousness is more than 
counting dollars and cents. To Western's engineers, it is a dedicated 
pursuit for quality and the most productive way of manufacturing 
products. It is a combination of good thinking and careful planning 
that produces opportunities for reducing costs. It means better service 
and better products for Western's customers . 2 

Comments on Results 

The cases cited from Montgomery, Dallas, Springfield, Indianapo¬ 
lis, and Allentown did not just happen. They are outstanding ex¬ 
amples of cost reduction involvement. They all have one thing in com¬ 
mon—each one started with an idea. All the Ideas had one thing in 
common. The end objectives was to produce a quality product in a 
more cost-effective manner. 

Let us review a few more examples. Case study example 3 deals wit 

the application of an energy management technique at Paul Masson 
Vineyards Winery. A wide cross section of cost reduction briefs 
follows. The briefs cover a wide variety of applications. 

CASE STUDY EXAMPLE 3 

Case Description Energy Management 

Company Paul Masson Vineyards Winery 

Saratoga, California 
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Data Source Mr. Harvey Omsdorf 

Manager, Industrial Engineering 

Estimated Savings $1.25 million/10 years 

Description of the Paul Masson Site: Existing Facility 

The Paul Masson bottling and wine processing plant is the only 
large industrial facility in the city of Saratoga. The site is approxi¬ 
mately 25 acres, of which 18 acres are currently fully utilized. The 
location is at 13150 Saratoga Avenue, adjacent to the proposed 
Freeway 85 right-of-way. In addition to the approximately 250 

employees, the facility is visited by approximately 250,000 tourists an¬ 
nually. 

The Saratoga plant currently uses approximately 4,300,000 kilowatt 
hours (KWH) of electricity and 133,400 therms of natural gas. With 
cogeneration capacity of 315 KW, it is expected to use 1,400,000 
KWH of purchased electricity and 288,000 therms of natural gas. Cur¬ 
rently 15 million gallons of wine are processed and bottled annually at 
this facility. 

Design and Site Layout: Future Plans 

The addition of 100-percent bottling capacity and production in the 
next seven years will produce significant opportunities to use the pro¬ 
cess heat available from the recovery boiler. Electrical demand will 
likely reach 7,000,000 KWH based on refrigeration requirements and 
processing of 30 million gallons of wine. Any new p lan t additions 
would be planned to use absorption, chilling, and air conditioning as 
well as steam for space heating and hot water. 

I. Definition of Problem 

Energy costs are going up at a much more rapid rate than the 
t Fate of . illflation - A kilowatt hour cost approximately $.01 in 
t is projected to cost $.064 in 1980. This represents about a 
20-percent compound growth rate. However, by far the largest rate of 
increase about 50 percent—was experienced last year. The utility 
company s energy cost adjustment alone went up 136 percent. The 
price o natural gas has also increased rapidly, and its percentage rate 
of increase is predicted to be larger than that of electricity over the 
next decade. However, gas costs are now only about one-third the cost 
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of electricity per million BTU’s. In addition, the Public Utility Com¬ 
mission has mandated a lower (about 10 percent) gas price (Schedule 
G-55) for those customers who use gas to create electricity. 

li. Proposed Solution 

An opportunity exists to install a cogeneration system that will 
generate 1,670,000 KWH while satisfying 95 percent of the Saratoga 
plant’s process needs for thermal energy. It is desirable although not 
necessary to convert the majority of the process heat needs to hot 
water from 100-psi steam. 

The California Energy Commission gave Paul Masson a $7500 
matching fund grant to study the feasibility of installing a topping cy¬ 
cle gas-fired engine generator and heat recovery system at the 
Saratoga plant. The results of that study are reflected in the capital 
project cash flow analysis attached. A sustained 290-KWH generator 
with a maximum output of about 315 KWH for up to eight hours per 
day is recommended. It is sized to handle the thermal load of the plant 
at double the current production volume through at least 30 million 
gallons of wine per year. 

A hot-water system is recommended which will employ two 
10,000-gallon storage tanks that are currently used for wine storage. A 
hot-water (200°F) return system will be used for makeup water when 
the boiler must be fired. This is anticipated for carafe capping and 
pasteurization only. 

III. Expected Contribution 

The system is expected to save $1,248,300 after-tax dollars during 
the first 10 years of production. With proper routine maintenance and 
major overhauls at approximately 25,000-hour intervals, the system 
should be productive for 25 + years. A salvage value of $60,000 at 10 
years is anticipated because current systems up to 15 years old are 
commanding prices 50 percent of new costs. Energy conservation 
systems are expected to be even more important in future years, and 
costs may escalate in line with the greater savings then available. 

A. Energy Cost Savings. First-year energy cost savings are $86,200. 
Ten-year before-tax energy savings are $1,893,700. These figures are 
based on electricity price increases of 17 percent for years 1 5 and 13 
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percent for years 6-10 of the project. Gas prices are expected to in¬ 
crease at 20 percent for years 1-5 and 15 percent for years 6-10. If elec¬ 
tricity prices go up at 20 percent and gas at 25 percent as some 
economists project, the savings would be significantly greater. See 
Table 14-1. 

B. Labor Savings. The facility’s current high-pressure steam system 
requires a boiler mechanic to be on duty around the clock from 3 a.m. 
Monday to 3 a.m. Saturday. This need will be reduced to half-hour 
daily checks of the generator system and presence on initially a single 
shift when the carafe capper or pasteurizer is operational (currently 
about 150 days per year). Eventually the volume of the carafe is ex¬ 
pected to increase sufficiently to require a second production shift. A 
conservative view of the labor savings was used for this evaluation. A 
savings of 1.5 shifts for the first five years and one shift per day for the 
next five years was used. The before-tax labor savings was calculated 
to be $44,700 the first year and $585,800 over ten years. 

C. Other Savings. Although not figured in the cash flow analysis, 
other savings from the cogeneration project are significant. 

This project allows an absolute increase in production volume of 
100 percent without adding additional thermal process equipment. 
(The system also facilitates conversion to hot water.) 

A 100-percent boiler makeup water return system at 200°F is possi¬ 
ble with no additional cost other than approximately 50 feet of piping. 
(The savings on steam usage for the pasteurization and carafe capping 
was not taken into account.) 

Time of use utility rate structure is too new to provide an experience 
factor. However, the proposed A-21 time of use rate charges are ex¬ 
pected as follows: 


A PERIOD 

CAPACITY 

KW 

DEMAND 

S/kw/mo. 

SAVINGS 

$/mo. 

ENERGY 

KWH 

RATE 

$/KWH 

SAVINGS 

$/mo. 

On peak 

315 

1.11 

$350 

39,700 

0.0216 

$857 

Partial peak 

290 

0.91 

264 

48,700 

0.0163 

794 

Off peak 

290 

0.63 

183 

60,900 

0.0123 





$797 

149,300 


$2,400 


Energy cost adjustments charge at $.04063/KWH 
Additional gas consumption $/month 
Fuel savings/month = ($6,066 - $3,400) 


$6,066 

$3,400 

$ 2,666 
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Thus the generator also acts as a peaking power generator, cutting de¬ 
mand by an even greater amount during the peak cost and peak use 
time of day. 

Cogeneration natural gas users will get priority on fuel in the event 
of low utility reserves because electricity is being generated with the 
gas. This will allow the plant to maintain nominal production (two to 
four bottling lines) by shutting down air conditioning and other 
nonessential electrical consumers during rolling blackouts. Even for 
periods of a few hours at a time, this would save the cost of sending the 
whole production crew home with a minim um of four hours’ pay. It 
also guarantees the plant’s ability to continue production during 
periods of low inventory should there be a prolonged electrical crisis. 

The generator may be used on weekends for production or when¬ 
ever required capacity for thermal and electrical warrants. These addi¬ 
tional hours of operation would create additional savings beyond the 
5760 hours/year assumed in the analysis. 

Labor savings in addition to the boiler mechanics’ routine opera¬ 
tions may be realized. The maintenance of the new equipment is 
already accounted for in the economic evaluation. Reduced mainten¬ 
ance on the existing boilers was not considered. The fact that they go 
to standby status and are used on single shift when used instead of 24 
hours per day will result in a lighter maintenance schedule, reduced 
consumption of chemicals, etc. Pumps, deaereator, boiler, and 
related equipment will not wear out as fast, and therefore a longer ser¬ 
viceable life and fewer overhauls will be required. These are actually 

offsetting savings from the maintenance cost of the cogeneration 
system. 

Switchgear and other paralleling electrical equipment purchased for 
this project will be valuable as the facility expands operations. The 
cost of a second generator at a later date will be proportionally less 
than this initial project. 

Energy and labor savings throughout the analysis were calculated 
on a conservative “most probable” basis. Other experts have pre¬ 
dicted energy costs escalating at rates 15 percent and more above the 
rate of inflation. Labor savings were projected at an annual rate of 10 
percent increase. Current inflation rates exceed that. The current 
a or contract is being negotiated. A 13-percent rate of increase for 
the next three years is probable. 
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IV. Other Factors to Consider 

There is a potential savings of $20,000 on the purchase of the 
generator set and catalytic converter from at least one supplier if the 
facility agrees to a turnkey installation prior to July 31, 1980. Any 
delay beyond that date will likely result in a 6-percent increase in the 
capital cost. The difference is between an investment of about 
$172,000 and potentially $203,000 should the decision be delayed until 
the next fiscal year. This represents an 18-percent savings on the total 
project cost if prompt action is taken. This would more than pay the 
interest on the investment for the entire first year. 

An additional consideration is that a turnkey construction project 


Table 14-2. Thermal Energy Usage at Paul Masson. 




ENERGY 

BTU X 10* 

WINE PRODUCTION 

EQUIPMENT 

ENERGY SOURCE 

REQUIREMENT 

TO EQUIP. 

AND SCHEDULING 

Pasteurizer 

100 psig steam 

8001b/hr 

15.2 

1070 gal/hr (68-I50°F), 

16 hr/day, 18 days/year 

Carafe capper 

100 psig steam 

300-500 Ib/hr 

4.6 

130-150 line shifts/year, 

10 hours/day 

Heat exchanger 





28-60°F 

130°F water 

1200 gal/hr 

6.4 

3000 gal/hr (28-60°F), 

8 hr/day, 15 days/year 

45-60°F 

130°F water 

936 gal/hr 

4.7 

7000 gal/hr (45-60°F), 

7 hr/day, 230 days/year 

Clean in place 

180°F water 

1000 gal/day 

0.6 

230 days/year 

Mlilpore filter 

155°F water 

300 gal/day 

2.5 

6-8 times/day, 230 days/hr 

Wine transfer line 

180°F water 

1600 gal/day. 

1.9 

45 days/year 



Monday 

500 gal/day, 
other days 

0.6 

185 days/year 

Bottling lines 




200 days/year 

Line A 

110°F water 

300 gal/day 

0.2 

Line B 

110°F water 

300 gal/day 

0.2 

220 days/year 

line C 

110°F water 

300 gal/day 

0.2 

150 days/year 

Line D 

110°F water 

200 gal/day 

0.1 

230 days/year 

Line E 

110°F water 

300 gal/day 

0.2 

200 days/year 

Line F 

110°F water 

300 gal/day 

0.2 

220 days/year 

Cnvee 

110°F water 

300 gal/day 

0.2 

175 days/year 

Bottling tanks 

180°F water 

3200 gal/day 

3.2 

230 days/year 

Miscellaneous tanks 

110°F water 

400 gal/day 

0.2 


Rest rooms 

110°F water 

300 gal/day 

0.2 


Dishwasher 

140°F water 



120 days/year 

Office heating 

180°F water 

2400 gal/day 

2.4 
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would lock in responsibility for successful installation and operation 
of the cogeneration system. 

This opportunity is really only available to the facility now because 
it is virtually the first industrial plant in Northern California to be 
ready to install this type of cogeneration system. The technique is pro¬ 
ven elsewhere and the equipment is readily available with reasonable 
lead times now. The supply situation is not expected to remain as 
responsive as more companies respond to the energy crisis and evalu¬ 
ate the alternatives to utility company supply as the sole source of in¬ 
dustrial power. 

The best available control technology for the emissions is relatively 
inexpensive and effective for the rich-burning otto-cycle gas engine 
that has been chosen. Sound attenuation is no problem with the hospi¬ 
tal-type silencers selected. The location in the existing outdoor boiler 
room is safe and relatively inexpensive to the alternatives. The equip¬ 
ment will provide no increase in noise levels above that already created 
by the air compressor that is being relocated to make room for this in¬ 
stallation. Piping and other auxiliary costs are minimized by the pro¬ 
posed configuration. See Table 14-2. 

The public relations value of this project is significant. The winery 
will get positive media coverage and favorable local attention from its 
consuming public. Signs or displays on the public tour could highlight 
the energy-conscious, good corporate citizen image. The energy pro¬ 
gram and this project are already being promoted at engineering and 
energy-related seminars. The facility has been mentioned in the 
Ena^gy User News, a national trade publication, for the award from 
tne California State Energy Commission for the feasibility study. 


V. Summary 

The cogeneration or “total energy system” will continue to bear 
trait into the next century. Now is the time to invest in future energy 
savings. A return of $ 1.25 million after taxes in the first 10 years is ex- 
pected. Payback of 2.33 years and ROI of 50.9 percent make this pro¬ 
ject highly attractive. The project is an integral part of upgrading the 
thermal and electrical energy supply at the Saratoga plant and conver¬ 
sion from steam to hot water. Action should proceed immediately to 
take advantage of current equipment cost (savings of 18 percent) and 
to effect maximum energy and labor dollar savings 
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A closing comment: A ceremony to dedicate the project was held on 
December 16, 1981. Governor Jerry Brown was the keynote speaker. 
He cited this achievement as one that other companies could follow 
and would follow as the energy spiral continued. 


SIXTEEN VARIED COST REDUCTIONS 


COST REDUCTION BRIEF 


COMPANY: WILLIAM H. RORER, INC. 

LOCATION: FT. WASHINGTON, PENNSYLVANIA 

CASE DESCRIPTION: THIS CASE DEALS WITH THE DISPOSAL OF AN ESTIMA TED 
1,600 TONS OF WASTE PACKAGING MATERIALS. THIS MATERIAL IS CONVERTED 
INTO 13.5 BILLION BTUS OF HEAT. 

ACTION REQUIRED: SAVNGS FROM USING THE SCRAP MATERIAL AS A FUEL IS 
FROM TWO SOURCES: (1) $85,000 SAVED ON CONSUMPTION OF OIL AND GAS. (2) A 
SAVINGS OF $19,000 BY REDUCING HAULING COSTS OF SCRAP MATERIAL. THE 
NEWLY INSTALLED TWO-STAGE INCINERATOR GENERATES ABOUT 7,000 BTU 
PER INPUT POUND. HEAT OUTPUT IS ESTIMATED AT 5.4 MILLION BTU PER 
HOUR. 

SAVINGS: $104,000 

COST TO IMPLEMENT: $275,000 

RATE OF RETURN: 20 PERCENT PLUS INVESTMENT AND TAX CREDITS. 
SOURCE: MATERIAL HANDLING ENGINEERING, AUGUST 1980. 


COST REDUCTION BRIEF 


COMPANY: WESTERN ELECTRIC COMPANY 
LOCATION: SAN LEANDRO, CA (NCNSC) 


CASE DESCRIPTION: INTRODUCTION OF AUTOMATED TAPE LABELING MA¬ 
CHINES IN THE WAREHOUSE AREA. 


ACTION REQUIRED: THIS CASE DEALS WITH THE PURCHASE AND JNSTAL 
TION OF THREE AUTOMATIC TAPE LABELING MACHINES. J*?^CH^ES 
MANUFACTURED BY 3M COMPANY, WILL REPI^E THE PMSENT 
OPERATION FOR APPLYING REFLECTIVE T APE ON CARTONS BEING DELIVERE 


TO THE SHIPPING DOCK. 
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gAVINGS: SI 38,450 FIRST-YEAR SAVINGS. THESE SAVINGS ARE A COMBINATION 
OF LABOR AND MATERIAL. 

gQST TO IMPLEMENT: $77,510. THIS INCLUDES DEVELOPMENT, ASSOCIATED 
EXPENSE, AND NEW PLANT. 

RATE OF RETURN: 117 PERCENT 

SOURCE; PACIFIC REGION COST REDUCTION AGENDA, MEETING #170 JULY 7 

1 Qfii D a trrc« * * 


COST REDUCTION BRIEF 


COMPANY: NORTH AMERICAN INDUSTRIES, INC. 
LOCATION: WEINER, ARKANSAS 


^^^ ESCRIPTrQN: THIS CASE DEALS WITH THE APPLICATION OF ROBOT ARC 
|.. ELDER S ON JIB HEADS FOR INDUSTRIAL CRANES. THE FILLET WELDS COM¬ 
PLETED BY THE ROBOTS ARE MORE UNIFORM AND 40 PERCENT FASTER. 

REQUBIEP: A ROBOT WAS PURCHASED TO WELD A-37 MILD STEEL. 
° F HIGHLY SOPHISTICATED PROGRAMMING IS A MAJOR ADVAN- 
THE ROBOT POSITIONED AT THE WORK SITE, A WHEEL-TIPPED 
TEACHING HEAD IS SLIPPED OVER THE WELDING TORCH. THE WELDER- 
LEADS THE TEACHING HEAD OVER THE WELD AREA—THE 

ttvcwttt'* SET ' 111THE FKST WELD 1S GOOD, SUBSEQUENT WELDS WILL BE 
Il>cNTlCAL. 

SAVINGS: $12,000 YEAR 

COST TO IMPLEMENT: NOT STATED. 

RATE OF RETURN: NOT STATED. 

SOURCE: MODERN APPLICATIONS NEWS, JUNE 1981. 

COST REDUCTION BRIEF 


COMPANY: TEXTRON, INC. 

LOCATION: PROVIDENCE, RHODE ISLAND 

Sa y W ™ ™ ^CAT,ON OF ENERGY 

FROGRAMMA BLE LIGHTING CONTROL SYSTEM WAS IN- 

(1 60 000 SOLA R F FFFT\ tot roR AN OFFI CE AND FACTORY AREA 

LIGHTING Frm m J™j PRESENT SYSTEM IS USED TO CONTROL ONLY THE 

* •FUTURE PLANS CALL FOR LINKING HEATING AIR CONDITIONING 

AND AIR COMPRESSORS INTO THE SAME SYSTEM. 
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SAVINGS: $130,000 YR. PROJECTED 
COST TO IMPLEMENT: NOT STATED. 

RATE OF RETURN: 218 PERCENT. 

SOURCE: BUILDING MAGAZINE, JUNE 1981. 

COST REDUCTION BRIEF 


COMPANY: BANK OF AMERICA 
LOCATION: PASADENA, CALIFORNIA 

CASE DESCRIPTION: THIS CASE DEALS WITH A METHODS REVIEW ASSOCIATED 
WITH THE PROCESSING OF CHECKS. 

ACTION REQUIRED: CHECKS DRAWN ON OTHER 

ING HELD AT A BANK OF AMERICA CENTER IN PASADENA. THE 

HELD JUST IN CASE THE FIRST FILMING TURNED OlH TO BEDHECTIVE. 

CHANGE IN PROCEDURE WAS IMPLEMENTED THE CHECKS BY $4 8 

AFTER FILMING. THIS CHANGE REDUCED B OF AS DAILY 
MILLION. THE RESULT, AN IMPROVED FLOW OF CHECKS. 


SAVINGS: $703,000 

COST TO IMPLEMENT: NONE — A METHODS CHANGE ONLY. 
RATE OF RETURN: NOT STATED. 

SOURCE: SAN FRANCISCO EXAMINER, MAY 10, 1981. 


COST REDUCTION BRIEF 


COMPANY: BELL AND HOWELL COMPANY 
LOCATION: CHICAGO, ILLINOIS 

CASE DESCRIPTION: THIS CASE DEALS OF 

PANY FORMS, ELIMINATION ® ^ON-ESSENT TORM ^ SUM- 

REDUCTION. 

ACTION REQUIRED: STANDARDIZEDTO^IS WEMRE^jC^ FROM 

SIZES OF STANDARD FORMS PROVIDED A REDUCTION OF 

INGS ON FORMS $28,000. EMPLOYEES SALARY SAVINGS 

TWO RECORD CLERKS AND TWO OTHER EMPLOYEES^ 

$50,000. A SAVINGS OF 4JML 5^00. 

ACHIEVED. AT $6.00 A SQUARE FOOT THIS AMU 
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SAVINGS: TOTAL SAVINGS $102,000 
COST TO IMPLEMENT: NOT STATED. 

RATE OF RETURN: NOT STATED. 

SOURCE: MOORE BUSINESS FORMS, GLENVIEW, ILLINOIS. 


COST REDUCTION B RIEF 


COMPANY : U.S. NAVY-NAVAL WEAPONS CONTROL CENTER 
LOCATION: CRANE, INDIANA 

CASE DESCRIPTION: THE NAVAL WEAPONS CONTROL CENTER HAS THE FUNC¬ 
TION TO WAREHOUSE AND SHIP MORE THAN 250,000 HIGH VALUE SERIALIZED 
ITEMS YEARLY. MAINTAINING AN UP-TO-DATE INVENTORY WAS A CONSTANT 


REQUIRED: AN UPDATED INVENTORY SYSTEM WAS NEEDED TO 
REPLACE THE OLD METHOD OF PROCESSING INDIVIDUAL CARDS FOR EACH 
ITEM. RECONCILIATION WAS A MAJOR PROBLEM. A NEW METHOD OF BAR 
CODE LABELS WAS INSTALLED. SPECIAL LABELS ARE PREPARED FOR EACH 
NEW ITEM. A PEN LIGHT SCANNER IS USED TO RECORD DATA. THE DATA IS 
CONVERTED TO MAGNETIC TAPE FOR PROCESSING BY THE COMPUTER. 

SAVINGS: $100,000 YEARLY 

COST TO IMPLEMENT: ESTIMATED-$8,000. 

RATE OF RETURN: ESTIMATED—725 PERCENT. 

MODERN MATERIALS HANDLING, BAR CODED INVENTORY, FEBRU- 

ARY 1700. 


COST REDUCTION BRIEF 


COMPANY: AMERICAN EXPRESS COMPANY 
LOCATION: ATLANTA, GEORGIA 


g- ASE DESCRIPTION: THIS CASE DEALS WITH THE USE OF A 
ENERGY CONTROL SYSTEM. 


PROGRAMMABLE 


^ mtial ENERGY USAGE SURVEY WAS MADE TO 

INC AFTFB a ? dcv?ZiV^' GE 15011 HEATING « LIGHTING, AND AIR CONDITION¬ 
'S Sn ™ ° F ^ SWDY A PROGRAMMABLE CONTROL SYSTEM 
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SAVINGS: ESTIMATED $60,000 YEARLY. 

COST TO IMPLEMENT: NOT STATED. 

RATE OF RETURN: NOT STATED. 

SOURCE: GENERAL ELECTRIC COMPANY, WARWICK, RHODE ISLAND. 


COST REDCUTION BRIEF 


COMPANY: PACIFIC SOUTHWEST AIRLINES 


LOCATION: SAN DIEGO, CALIFORNIA 


CASE DESCRIPTION: AN UPDATED LIGHTING SYSTEM IN THE MAI NTE NANCE 
HANGAR HAS IMPROVED WORKING CONDITIONS AND REDUCED COSTS. BAS 
ON $.10 PER KWH AND AN ESTIMATED 3,600 HOURS PER YEAR, 

SAVINGS AND A 50 PERCENT INCREASE IN LIGHTING LEVELS WERE ACHIE 


ACTION REQUIRED: ORIGINAL PLANS CALLED FOR A r,™ 

64,000 SQUARE FOOT HANGAR, A TOTAL OF 288 NEW 400 WATT MERCURY VAPOR 
LAMPS. ESTIMATED COST ABOUT $8,000. A LOCAL 

VIEWED ALTERNATIVES AND RECOMMENDED A TOTAL OF ^HIGH PRESS _ 
SODIUM LAMPS. THE NEW SYSTEM IS MOUNTED 55 FEET ABOVE . 
22 FOOT CENTERS. A LIGHT LEVEL OF 75 FOOT CANDLES IS ^AINTAIN^^^ 
FLOOR LEVEL, 90 FOOT CANDLES IS MAINTAINED AT WORKING LEVEL OF THE 
35 FOOT WORK STANDS. 


SAVINGS: $48,000 PER YEAR. 
COST TO IMPLEMENT: $20,000 


RATE OF RETURN: PAY BACK PERIOD OF FIVE MONTHS. 
SOURCE: GENERAL ELECTRIC COMPANY, VIENNA, VIRGINIA. 


COST REDUCTION BRIEF 


COMPANY: BOEING COMPANY 
LOCATION: EVERETT, WASHINGTON 

CASE DESCRIPTION: THISCASE DEALS ^^W^PlS 

TO REPLACE THE OIL, NATURAL GAS, AND ™,^nTO PROVIDE UP TO 60 
VIOUSLY CONSUMED. THIS APPLICATION IS DESIGNED TO PROVIDE 

PERCENT OF ENERGY REQUIREMENTS. 
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ACTION R EQUIRED: A NEW $3.0 MILLION BOILER AND TRASH-HANDLING 
SYSTEM, TO GENERATE STEAM FROM LUMBER, PLYWOOD, CARDBOARD, AND 
OTHER PLANT WASTE HAS BEEN INSTALLED. HEAT WILL BE GENERATED FOR A 
SIX MILLION SQUARE-FOOT BUILDING. THE PROJECT WAS FINANCED WITH 
TAX-FREE INDUSTRIAL REVENUE BONDS. WASTE-BURNING BOILERS ARE ANTI¬ 
POLLUTION DEVICES. 

SAVINGS: $300,000 LANDFILL CHARGES PLUS FUEL SAVINGS. 

COST TO IMPLEMENT: $3.0 MILLION 
RATE OF RETURN: 35 PERCENT 

SOURCE: ‘SPECIAL CONSIDERATIONS,” BUILDING AND CONSTRUCTION,” JUNE 
1981. 


COST REDUCTION BRIEF 


COMPANY: GENERAL SIGNAL CORPORATION 
LOCATION: REGINA VACUUM-CLEANER DIVISION 


CASE DE SCRIPTION: IMPROVEMENT OF THE SWITCH ASSEMBLY IN VACUUM 
CLEANER HANDLE AND OTHER ASSEMBLY TECHNIQUES. THESE METHODS 
CHANGES ALSO LED TO IMPROVED QUALITY LEVELS AND FEWER REJECTED 
LOTS. 

A CTION REQUIRED: A MORE EXPENSIVE SWITCH WAS PROVEN IN FOR USE. 
THE NEW SWITCH AT TWICE THE COST REDUCED THE REJECTION RATE FROM 
20 PERCENT DOWN TO LESS THAN I PERCENT. THIS COUPLED WITH OTHER 
PRODUCTIVITY IMPROVEMENTS TRIMMED THE COST OF ASSEMBLING A 
VACUUM CLEANER FROM SI .56 DOWN TO $.88 EACH. A SAVINGS OF $.68 PER 
UNIT WAS ACHIEVED. 

SAVINGS: $12 MILLION DOLLARS — OVER A THREE-YEAR PERIOD. 

COST TO IMPLEMENT: NOT STATED. 

RATE OF RETURN: NOT STATED. 

SOURCE: LUBAR, ROBERT, REDISCOVERING THE FACTORY, FORTUNE MAGA¬ 
ZINE, JULY 13, 1981. 
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COST REDUCTION BRIEF 


COMPANY: LOCKHEED MISSILES AND SPACE COMPANY, INC. 


LOCATION: SUNNYVALE, CALIFORNIA 

CASE DESCRIPTION: THIS CASE DEALS WITH THE USE OF LASER SOLD ERING 
TECHNIQUES ON PRINTED CIRCUIT BOARDS. THE OLD METHOD UTILIZED A 
MANUAL REFLOW SYSTEM AND ALLOWED SOLDERING ONE COMPONENT AT A 
TIME. 

ACTION REQUIRED: A MICROSOLDERING SYSTEM WAS PURCHASED^FROM 
APOLLO SYSTEMS, INC. THE AUTOMATIC LASER SYSTEM SOLDERS ONE RILL 
ROW OF LEADS AT A TIME. A SAVINGS OF $46 PER CIRCUIT BOARD WAS REAL¬ 
IZED. THE LASER METHOD GENERATES MINIMAL HEAT. QUALITY IS Altt IM¬ 
PROVED. A FULLY PROGRAMMABLE MICROPROCESSOR CONTROLS THE 
LASER. 

SAVINGS: $552 PER SYSTEM PRODUCED 
COST TO IMPLEMENT: $51,000 ESTIMATED 

RATE OF RETURN: PAYBACK PERIOD EQUATED TO THE PRODUCTION OF 92 
REMOTELY PILOTED VEHICLES. 

SOURCE: LOCKHEED MSC STAR, MAY 22, 1981. 


COST REDUCTION BRIEF 


COMPANY: INTEL CORPORATION 
LOCATION: SANTA CLARA, CALIFORNIA 

CASE DESCRIPTION: THIS CASE DEALS WITH A N^^ND ONGOING APPROACH 
TO INCREASING PRODUCTIVITY. JOBS AND RELATED PROCEDURES A 
AMINED IN DETAIL TO REDUCE EXPENSES. 

ACTION REQUIRED: THE PLAN FOR 

CO G U^??A?A5 G S ™ If aSS^^XAMPLE, STEPS WERE RE- 

PANY, A CONSULTING FIRM, LED A REDUCilUis ur 
REDUCED OTHER EXPENSES. 


SAVINGS: SI .9 MILLION 
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COST TO IMPLEMENT: $240,000 CONSULTING FEE 
RATE OF RETURN: NOT STATED 

SOURCE: MAIN, JEREMY, HOW TO BATTLE YOUR OWN BUREAUCRACY, 
FORTUNE MAGAZINE, JUNE 29, 1981. 


COST REDUCTION BRIEF 


COMPANY: HENREDON FURNITURE COMPANY 
LOCATION: NORTH CAROLINA 

CASE DESCRIPTION: THIS CASE DEALS WITH THE USE OF WOOD WASTE FROM 
MANUFACTURING OPERATIONS AS A SOURCE OF FUEL FOR THE BOILERS. THE 
CHALLENGE WAS TO KEEP THE FUEL SOURCE DRY AND IN A FUEL-READY CON¬ 
DITION YEAR ROUND. 

ACTION REQUIRED: THE PROBLEM WAS TO SELECT A STORAGE MODE. AN AIR- 
SUPPORTED WAREHOUSE AT ABOUT $2.85 A SQ. FT. VERSUS A METAL STRUC¬ 
TURE AT APPROXIMATELY $7 A SQ. FT. WAS SELECTED. IN LOW HEAT DEMAND 
SEASONS, THE WASTE IS BLOWN IN THE AIR VIA A 5 "TUBE FROM THE PLANT. IN 
THE HEATING SEASONS, A HOPPER IS USED TO FEED THE WASTE INTO A SILO 
FOR USE. THE AIR WAREHOUSE IS INFLATED BY THE USE OF A 10 HP BLOWER 
WITH 30' BLADE. 

SAVINGS: $130,000 FIRST-YEAR SAVINGS. 

COST TO IMPLEMENT: NOT STATED 
RATE OF RETURN: NOT STATED 

SOURCE: MODERN MATERIALS HANDLING, STORAGE AND WAREHOUSING, 
JUNE 19, 1981. 


COST REDUCTION BRIEF 


COMPANY: GULF FURNITURE COMPANY 
LOCATION: MOBILE, ALABAMA 

CASE DESCRIPTION: THIS CASE DEALS WITH A REDUCTION IN WAREHOUSE 
STAFF. ALSO, DAMAGE TO IN-PROCESS MERCHANDISE WAS REDUCED. BEFORE 
THE NEW' STORAGE RACKS WERE INSTALLED, THREE FULL-TIME EMPLOYEES 
WERE ASSIGNED TO REPAIR WORK. 


ACTION REQUIRED: AFTER A HIGH-RISE RACK SYSTEM WAS INSTALLED ONLY 
ONE REPAIR PERSON WAS REQUIRED. DAMAGED PRODUCT IN-PROCESS WAS 
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REDUCED FROM $25,000 TO AROUND $1,000. IMPROVED STORAGE AND RECALL 

PROCEDURES HAVE DECREASED INVENTORY BY ^**°*®! INCREASED EF- 
THE NEW SYSTEM IMPROVES OVERALL MERCHANDISING AND I 

FICIENCY IN SELECTING. 


SAVINGS: $100,000 ESTIMATED FIRST-YEAR SAVINGS. 

COST TO IMPLEMENT: NOT STATED 
RATE OF RETURN: NOT STATED 

SOURCE: MODERN MATERIALS HANDLING, STORAGE AND WAREHOUSING, 
JUNE 19, 1982. 


COST REDUCTION BRIEF 


COMPANY: WESTERN ELECTRIC COMPANY 
LOCATION: INDIANAPOLIS, INDIANA 

CASE DESCRIPTION: REPLACE OVERSIZED SUPPLY FAN MOTORS WITH 
SMALLER ENERGY-EFFECIENT MOTORS. 

ACTION REQUIRED: REPLACE 30 20-HP FAN MOTORS CRF 

TO BUILDING 30 WIT H HIGH-EFFICIENCY MOTORS. THE NEW MOTORS WI^Bfc 

SIZED TO ACTUAL LOADS. THE REPLACEMENT MOTORS WIL 

I0-HP AND 15-HP SIZES. 

SAVINGS: $14,800 IN FIRST-YEAR SAVINGS. 

COST TO IMPLEMENT: $28,000 REQUIRED. THIS COVERS DEVELOPMENT, 
ASSOCIATED EXPENSE, AND NEW PLANT. 

RATE OF RETURN: 52 PERCENT 

SOURCE: INDIANAPOLIS COST REDUCTION MINUTES. 


CONCLUSION 

There is need for a practical approach when 

plan for cost reduction. The need ““ JL 

and allows a company to use its resource a higher 

That means getting more out for what goes it* °* eI ^uld 
ratio of output to input. A company cost reducuon 
be a permanent, continuing effort to improve the productivity 
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output/input. Stated another way, it should be a continuing effort to 
reduce unit cost and overhead expense. 

With this in mind, what should you do to contribute to the cost 
reduction effort? The answer is simple. Come up with ideas, recom¬ 
mendations, and suggestions on how to reduce costs. Normally, it is 
easier to find small cost reduction ideas than to find big ones, but the 
sum of the small reductions can add up to large savings. There are 
many sources of potential cost reduction ideas: better utilization of 
manpower, materials, machines, money, methods, and time. By 
systematic analysis of these resources, ideas may be identified and 
pursued for a possible cost reduction development. 

In order to help keep costs to the customer as low as possible and at 
the same time continue to offer improved service, the ongoing cost 
reduction program will play an increasingly significant role in the 
future. 


REFERENCE 

1. Western Electric Co., Newsbriefs Background, November 9, 1981. 
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Getting into the Act 


As you probably are aware, the growth rate of America s industrial 
productivity slowed down in the 1970s and slowed to a halt m mid- 
1980. However, during this same period, productivity continued ris¬ 
ing in most other industrial nations. Consequently, some foreign com 
panies that could once survive only in their protected home mar e s 

can now compete with American industry everywhere mc u 

home markets here in the United States. And they are oing so ^ _ 
considerable success. America’s sagging productivity has been 
matched by sagging profits in many of our key mdustnes-steel, 
ships, motorcycles, automobiles, machine tools, and home electro 

ics, to mention a few. . , ^ 

What makes this particularly hard to accept is that ^ en ^ s . h< 3 
much of the world how to become more productive. Many the PJ, 
ductivity techniques we devised have become weapons aimed agamst 
us on the battlefield of international competition. Today, it is not un¬ 
usual to read more and more news stories about Amencan compsunes 
that are fighting to survive. There have been so mans ' *«*l stones n 
recent months that it is easy to forget that the seeds ot them® Wok 
roots years ago. Technically competent, htghly aggressive foreign 
competition ad not just appear on car shores earlyr onemorning£ 
iqoa Rather thev were virtually invited into our marke y 

labor demands; and too little management 
improvement. Accordingly, American 

lenge in the 1980s-and some of our companies may not sumve 
Ho^fX more and more American compames are to 

share a sense of urgency about this serious problem-and many ar 
working hard to improve their quality and productivity. 


3 
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PRODUCTIVITY THE KEY 


In our country, we have the technology, the people, and the other re¬ 
sources to meet these economic challenges. What we lack is a total 
commitment and a well-synchronized strategy. It is my belief that a 
truly effective response to our economic problems—and particularly 
the competitive Japanese initiatives—requires a unified effort by key 
segments of American society. During the past 25 years, I have been 
concentrating a great deal of attention on the subject of productivity 
improvement. I have come to the conclusion that one of the key rea¬ 
sons for productivity problems in the United States is the quality of 
our industrial output. Producing more—at the expense of quality—is 
not the way to increase productivity. Doing something over because it 
was not done right the first time decreases efficiency, wastes money 
and lowers productivity. The end result is an increased cost to the cus- 


Quahtyand productivity go hand in hand. Simply stated, improved 
productivity and improved profitability are inevitable by-products of 
unproved quality. As you may recall, during the 1950s and 1960s, the 
apanese had the worldwide reputation for producing inferior prod¬ 
ucts. It was common to see their products at fairs, carnivals and in 
novelty stores here in the United States. In those days, anything 
marked Madem Japan” was automatically considered by the typical 
consumer to be of poor quality and low reliability. This is no longer 
rue today. The real question to be asked is what really makes the dif- 
erence. The work ethic of the Japanese worker is not found in many 
U.S plants today—but this is not because of any differences in the 
workforce. Rather, the principal reason for the different work ethic is 
argely a lack of management attention to quality. What has been 
missing is leadership with commitment and involvement, emphasis, 
Thei ? l are . several examples where businesses in the 
, , . a ^ ^ere faltering, and Japanese businessmen entered with 

the key mgredients-leadership, capital, and attitude—and turned 

W S F " =f mp ' e - Q™* 1 . Sanyo. Sony, Honda, and others 

S" lePerf ~ Under ''^—anagementwith 

There is really no mysterious secret to their success. Quality and 
cost containment is made a companywide goal-and it permeates the 
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entire operation, from the president to the production operation, in 
Japanese-managed American plants. We find a highly motivated 
workforce; stringent and clear engineering design requirements that 
emphasize quality; extensive training programs; participative man¬ 
agement- emphasis on teamwork; and management insistence on high 
duality and cost containment. In much of U.S. industry, management 
treats workers the same as they did at the turn of the century. Virtually 
all planning is done by engineers and planning specialists m isolation 
from the manufacturing supervisors and workforce—and, as a result, 
quality and productivity have suffered. One thing is for sure, the 
American workforce is not the same today as it was in the early part of 
the century. Today’s workers are more knowledgeable—and are bet¬ 
ter able to participate in the planning and management process. 


A NEW BEGINNING 

We cannot change the course of events that have takenplace iI.the 
past Hopefully, we can gain from previous mistakes that have been 
SeA^e look toward changing the operations of y«terday,one 
Sg is certain. People-the join, efforts of *“£.*5 

workforce-will be the key that leads to change. The 
people led by a progressive management teamrs a must for the change 
2 is needed to overcome the inefficiency that we have come to ac- 

“?rogr V e”2com 8 p2s both large and small that encourage allI em- 
plS^Tall levels' to look for ways to reduce^™"w£h 
economic storm. Other companies that 

directives from the top down will not be able to sum 

storm. One of the most important lessons 
learned over the years is the 

agement must view themselves as facihtat , , leads 

wS their organizations. They must create an atmosphere that leads 

to positive attitudes within the workforce. ongoing 

Management must by word as * eB “ “ . P mpMiy management 
cost reduction program. To become part of thecompatonm g 

system, the cost reduction program should not 1« a uct ^ogram 
or a “tacked-on” effort. It should become a dady way of life. 
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Successful cost reduction programs have these characteristics: 

1. Carefully planned. 

2. Management initiated and supported. 

3. Employee accepted. 

4. Participated in by all employees. 

As with the introduction of any new concept or change, however, a 
word of caution about timing is in order. In developing and imple¬ 
menting the program, move no faster than you gain understanding 
and acceptance. With understanding and acceptance comes commit¬ 
ment. Management commitment is essential, employee involvement is 
a must for the plan to function. Depending on the size of a company 
and resources available to it, a productivity improvement plan can 
range in complexity from very formal to very informal. Although 
there is no relationship between the degree of complexity and chances 
of success, there is a relationship between understanding and accep¬ 
tance of a plan and the degree of its success. To encourage this under¬ 
standing and acceptance, at all levels, the plan should start with an 
“awareness” phase. This awareness phase should use all the available 
means of company communications and reach everyone from the 
chairman to the employee in the office or on the shop floor. The pro¬ 
gram should be defined in terms that all employees are accustomed to 
hearing and working with. 

In addition to increasing awareness, the cost reduction program 
should: 

1. Collect and examine output and input data. 

2. Select data and construct output/input measures. 

3. Identify problem areas—plan action steps and goals. 

4. Modify the use of resources—capital, material, h uman re¬ 
sources. 

5. Monitor, report, and review progress. 

In collecting and examining output and input data for the various 
company functions, avoid generating new data. Use data that is read¬ 
ily available and that is meaningful and acceptable to the employees 
involved m that company function. 
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PROFIT CENTER APPROACH 


Output and input data is usually available for all profit centers in com¬ 
pany functions. For example, in marketing, the sales dollars are avail¬ 
able; in the accounting and purchasing function, numbers and dollar 
volume of purchases are available; and in production, units produced 

and other data are readily available. 

Select data and construct output/input measurements for the com¬ 
pany and for its various service functions. The measures should be 
meaningful and current. They should relate as much as possible to t e 
operations concerned and to the employees involved. Measures can be 
constructed for practically every function in terms of output/mput. 11 
there is concern that a measurement is not entirely valid, it should be 
used anyway with the admission that it is not entirely valid and that a 
more valid measurement will be defined as the effort continues. 

It is very important to start developing measurements. They serve as 
baselines from which to measure change over aperiod of time and w 
permit direct comparisons with the effectiveness of the competition. 
They also act as excellent catalysts for activity by focusing attention 

on problem areas. Refer to Figure 15-1. 

Following this process, productivity measures can be constructed 
for all or part of the functions in a company—top to bottom and 
across all functions. Problem areas in a company can now be iden 1 - 


fied more clearly. . 

Establish steps and goals for productivity improvement by examm- 
ing the historical trends of the output/input measurements for the 
company and its functions. This should be done for the past two, 
three, five years or more. If possible, compare these trends with those 
of the industry or the competitors. Identify and examine the pro _ 
areas that are indicated by the unfavorable trends m the output/mput 
measurements. Chances are, most of these problem areas are akeady 
known to management and/or the employees, ’ 

seek employee participation in solving the problems m developmg 
plans for improvement, and in setting goals. Consider problem areas 
as potential cost improvement areas. 


Target Improvement Areas 

Some of the potential improvement areas may be identified through 
the approach of asking six key questions. 
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Japanese auto manufacturer 

Tolar labor cost $10.70 Vacation 



L What is it? 

2. Why do it at all? 

3. Who should do it? 

4. Where should it be done? 

5. When should it be done? 

6. How should it be done? 


The effectiveness of a company win not improve, however unless 

?. Way 3 C ° mpaay uses its manpower, technology, 
and r^pital, and m the system itself in which resources are used. 

The human resources of a company can be used more effectively 
through unproved employee relations, involvement in developing 

SMec»raS , ^ tin f 8 the W ° rk Pla “' 

PatSfc StSn 30013 CM «l>nting to job satisfaction. 

th?“ h° ^ g "' en “ more rffcctive use of em¬ 
ployes m the indirect areas. Manpower is often referred to as the 
area ofgreatest untapped potential. °nen reterred to as the 
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New technology in the industry or technology in other industries 
must be constantly examined as a possible means of improving pro 
ductivity in the company. Improved technology should not be exam¬ 
ined only as a means of improving productivity in the opera 

tions but as a means of improving the productivity of the mdnrec 
operations of the company, such as accounting and sales, as we . or 
example, the present generation of compact, easier-to-opera e com¬ 
puters can be used in inventory control, accounting, distribution, and, 
in general, in the reduction of paperwork. There is a ten e n cy ° 
of improvement through new technology in terms of the ^break¬ 
through. It is important to recognize the little breakthroughs t e 
small improvements in technology—and take advantage of them. 
They can add up to sizable changes and appreciable cost reduction 1 m- 

Pr< productivity of the entire economy is being adversely affected 
by insufficient capital being invested in plant and eqmpmen . os 
companies will invest in plant and equipment if it ' improv ^ ^ 
productivity and will give a reasonable return on t eir ^ es h , ’ 
even under the present tax laws and high interest rates, Although the 
long-range problem may be solved through more favorabletax laws 
and lower interest rates, the immediate problem is to 1 en y c 
in productivity that capital investment will permit and to m 
investments. For example, an investment in compatible equipment 

that will reduce: 

1. The costs of processing orders. 

2. The maintenance and/or reduction of inventory of supplies, an 

inventory. . , 

3. The costs of units of goods or services produced. 

The entire company management system should be examined for 
poShiS that wffl improve Are cos. Med 
parry. It is important that a cost reduction program hy 
so that interdepartmental relationships “ 
will improve operation in one department company, 

the operation of another departmentor a oductivity ^ 

Many of the problems in improving an industry s 
best solved by collective action. This is the an* m winch 

associations areweUequip^top ^a^or . ^ inter- 

true in the measurement area, lndustrywiue u* 
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firm comparisons. A company should not have to guess at its perfor¬ 
mance with respect to its industry, but should be able to measure itself 
against some valid data for that industry. For maximum improve¬ 
ment, each profit center should be examined as a system and the total 
company as a total entity. 

When changes are made in the way resources are utilized, we must 
monitor, report, and review the progress of our improvement efforts. 
Cost reduction measurements and changes in these measurements 
should be integrated into the regular reporting system of a company. 
Improvements should be regularly reviewed with the employees in¬ 
volved. This is particularly important if the employees participated in 
developing the solutions and setting the goals. 

The process of improving can be summarized as a process of mea¬ 
sure, change, and review. 

Measurement is extremely important for two basic reasons: It pro¬ 
vides a baseline from which improvement can be measured, and, by 
helping focus attention on a problem, it becomes a catalyst for action. 

Productivity improvement will come about as a result of changes in 
the way a company utilizes its manpower, capital, and technology. 
Unquestionably, a change in the marketplace and the economy will af¬ 
fect a company’s profit picture. Productivity improvement enhances 
the opportunity for profit and is independent of changes in the mar¬ 
ketplace. 

Reviewing progress with employees not only lets them look at the 
score card but also provides them with the opportunity to become in¬ 
volved. Through participation, a company can take advantage of the 
know-how represented by the years of experience and expertise of all 
employees. Remember the expressions: “Your best consultants are al¬ 
ready at work in your plant,” and “Every pair of hands comes 
equipped with a brain.” Encourage their involvement. 

The goal of a well-planned and properly implemented productivity 
improvement plan is to integrate a process of change into the com¬ 
pany s management system. This process of change will result in pro¬ 
ductivity improvement—the more effective use of all resources—from 
which everyone will benefit: owner, manager, supervisor, and worker. 


HOW MUCH IS NOT ENOUGH? 

r 86 ? 0 ”, ° r C0St reduCtion proposal tavoI ™S a P^ct 

h hsh volume may have potential for large savings, but 
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what about cost reduction proposals or suggestions involving low- 
volume products or operations? That is, how much total saving and, 
therefore, how many dollar savings per unit are required to cover the 
costs of investigation and development in addition to the costs of 

implementation of the idea? . 

Unfortunately, most suggestions from the typical manufacturing 
company suggestion system and many cost reduction proposals in¬ 
volve either too few units per year or inadequate savings per unit o 
pay for the cost of a detailed engineering department investigation. 

In order to make the cost reduction and suggestion systems them¬ 
selves productive, an efficient filtering mechanism is needed to sepa¬ 
rate the probable winners from the likely losers. The ^^owevei. 
must not throw out good moderate savings ideas, especially thosewith 
very low capital or tooling expense. In 1968, a concept call ^d M 
PAY was introduced by C. W. Schilling m a small manufacturing 

plant in Indiana. , . ,, 

MINIPAY is a fast, simple, and effective remedy t0 pi ^ g , 

losers by comparing the normal investigation costs against each prod¬ 
uct’s forecasted annual production rate, thereby determining 
savings needed to break even. The minimum unit savings are calcu¬ 
lated as follows: 

1. Determine the minimum amount of potential savings in dollars 
necessary to justify engineering consideration of a P^Stjaded 
number may be found by multiplying the average en s 
hourly salary by the average number of engineering hours require ^ 
investigate and implement typical small cases, divid y 

duction or sufflKtion a Ioaded rate of $40 

For example, assume that XYZ. company 7 5 

per engineering hour, and the average simple sugg reiect If 

hours of engineering time to investigate and implement or reject it 
nours gu riercent the minimum savings re- 

the recent acceptance rate was 20 percent, 

quired would be $400. 


$40 

hour 


2.5 hour x = 5400 
proposal 0.25 


Tf the comnanv policy did not require the cost reduction or sugges- 
tion departntentstobe fully cost effective in 

stand only on its own merit, then the acceptance rate factor can 
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omitted. However, if the acceptance rate is very low, a program may 

be needed to educate the suggestors as to what constitutes a good sug¬ 
gestion. 

2. Determine the weighted average hourly rate in the area affected 
y the proposal in dollars per hour. For our example, assume that 
Department 2 has an average total direct and indirect cost of $25 per 
direct labor hour. Further assume that Department 3 has a depart- 

men! cost of $80 per machine hour. 

3 Determine the maximum payback period allowed in years. Pay¬ 
back period is frequently specified as a matter of company policy. In 
other cases, the payback period may be implied from theminimum ac- 
ceptable rate of return or return on investment. For our example, 
XYZ Company required a payback in two years or less. 

4. Determine the current or anticipated annual volume of each 
product m units per year. These numbers should be updated whenever 
the production forecasts are revised. 

5. Calculate the minimum material or labor dollar savings per unit: 

$ saving x 1 year _ $ saving 

years units unit 

(#1) (#3) (#4) (#5) 


6 . Calculate the m inim um labor time savings per unit: 


$ saving v hours _ hours 
unit $ saved ~ unit 
(#5) (# 2 ) (#6) 

If the hours per unit is less than 1 , convert the time savings to minutes 
or seconds per unit. 


7. Tabulate the minimum dollars and labor savings required to re¬ 
pay investigation costs for each product as in the following example: 


FORECASTED MINIMUM 

PRODUCT AXXUA1 PRODUCTION S SAVWr./rTym- 


minimum hours 
savmg/ixnit 


A 

B 

1 

K 

L 


DEPT. 2 DEPT. 3 


2 

$100.00 

30 

6.67 

575 

.35 

2,000 

.10 

10,700 

.019 


4.0 hr. 1,25 

0.267(16 min) _ 

0.014(50.1 sec) — 

0.004(14.4 sec) — 

0.00075(2.7 sec) — 
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Remember that these required savings are m 
tooling or other process changes. Thus, from the MINIPAY table we 
see that a suggestion on product A to eliminate a 12-minute operation 
in Department 2 will obviously not repay the costs of a method c ^ g 
order as long as only two units are scheduled per year. n ac ’ 
MINIPAY equations could be used to show that a minimum pro uc- 
tion of 40 units per year would be necessary to repay the average engi¬ 
neering costs to implement a 12-minute time saving m Department 2, 
given the problem assumptions. However, in Department 3, with 
much higher actual costs, an annual production of f Only seceaunuts 
would repay the engineering implementation costs o a 

If the organization wants to adopt the change anyway toencom^e 

the suggestion system, that is another matter. MINIPAY wdl qmddy 
show the true costs of such a policy. Preferably, a 
should be sent to the unsuccessful suggestor to the effect ^ ’ 
suggestion and interest in improving the operation a*e apprauateeL 
However, current production rates do not permit t gg 

Ch toddemally, we are not saying that significant time savings cam* 
occur on product A. On some products, such as large pressure vessels 
time savings measured in hours are conceivable. The value of MMb 
PAY is to define the break-even point. On the other hand, 
product L in the example. Or better still, the methods an ^ s . 
be looking at L! A few seconds saved par unit could pay for some sen- 



lated MINIPAY mtormauon suuwu uv — ---- - f t 

and methods personnel to pinpoint opportunities for truly sigmfican 

savings as well as to eliminate the “no-go” losers. 


SELLING THE PROJECT TO MANAGEMENT 

Many good ideas that have real cost reduction ^ 
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Before they were approved, a complete scope of work and economic 
justification was presented. 

Engineering projects can be sold in an effective manner only if they 
are stated m theeconomic terms that management understands. There 

m^ b w-S e f? U ? derStanding ab0Ut a project before a decision can be 
^ ™ ^ y P ° mt “ think about the ^t idea you pre- 

Zf*: y ° U make if you had a second chance to 

sell the last idea that didn’t quite make it? 

In most cases, financial and operational managers do not have ex¬ 
tensive engmeenng training. They make decisions about the expendi- 

t ^° f company funds - To perform this function effectively, they 
need a complete description and justification of a project before ap- 
provrng it. A statement from the engineer that he believes the project 

T r n0t , necessariIy make workable in management’s 
Z, substantiate behefs. An organized, systematic ap- 
complete “d detailed financial information 
u presentation more meaningful to management. 

naS S COSt reduction proposal contains two basic 

rari^n POrtl0n md theeconom ic analysis. Proper prepa- 

arion of these two sections ensures a better reception of the project, 

b ^i y USe management will find it easier to evaluate the project finan- 
Ihe organization of the material can also have an impact on selling 

* tovtuSIf vf* Ist ? startw ^ t ^ la SeneraI description, a statement of 

hi aS Calculatioil > recommendations, and then 

iae action summary. 

rmmfrf ^ ^ pproacb wou ld be to start with a summary of the eco- 

So^nd project overview, savings cal¬ 

culations, and any required appendixes. 

the real challenge 

the f0 ™ atthat fits yorn- needs and works in your en- 
f . 1 ^ a 2 ener al guide for documentation, the following in- 

fonnanon should be prepared for each cost redact pr^ST 
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• Table of contents. 

• Economic analysis summary. 

• General description. 

• Recommendations. 

• Cost savings calculation. 

• Financial information. 

• Payback period calculations. 

• Return on investment calculation. 

• Five-year savings. 

• Appendixes: technical data, miscellaneous. 


1. The table of contents should be an index—brief, logical, and 
descriptive • 

2. The economic analysis summary is critical to the overall presen¬ 
tation. It should contain all figures necessary for a anaiysis. 

When used with the table of contents, this summary should direct the 
reader to detailed and vital aspects of any project discussed in Repre¬ 
sentation. It provides clear and basic financial information, the kind 
of data with which management is primarily concerned. If manag - 
ment needs further information, it can easily be obtained from therest 

of the report. 

3 The general description should outline what is require 
plement the project and should review the pros and cons of the proj¬ 
ect. The possible effects of the project on existing operations should 
be evaluated. Articles in professional magazines or similar matenal 
that led to the interest in the item should be ref<fenced In 1^com¬ 
panies, if the project has application at other locations, this s 

covered. Cite impact if possible. 

4. The recommendations should be brief and the reasons _ . 

should be explained. In this section, the positive 

should beemphasized. This section of the proposal is oftenoneofthe 
first to be read. Relate each recommendation to a target date f 

P 5. The cost savings calculation can be one of £e 

a project, or in some cases that involve a number of’ff de _ 
very complex. Keep in mind that this display is very critical in the de 
velopment of any cost reduction pursuit. The types ofsf™gs t 

have to be calculated wifi depend on the complexity of P J 
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Typical projects may involve labor savings, material savings, and ex¬ 
pense savings. 6 ’ A 

6. Tht financial information section covers such subjects as cost of 
itemH,’ T* the poss ^ bilities of leasing and direct borrowing. These 
thaTmavP P ^ n *f, better overview of the project. Two other items 
thfn^ mcluded are the Iease or loan Period and the amount of 
he monthly payment, including principal and interest. Any other spe- 

be incS mfonnat1011 that be related to the project should 

« 7 ^-S e p ^ ack period calculations are used to substantiate the 

sSfnWh °r thC Pf K JCCt AIth0Ugh com P u tmg the payback period is 
simple, the figures that are used must be accurate. The following ex- 

thC caJ ^ uktion > where: Payback period in months = 
Oprojectinitffltwncost, dollars) - (total savings, dollars) x (duration 
of project, months). A project that requires $108,496 to implement is 
16901238 over a flve - year peri;d - 


$108,496 

$690,238 


X 60months = 9.43 or 10-month payback 


8. The return on investment calculation is directly related to the 

“ ** ■"“« of the presentation Z taport^' 

SeHhTT thCy Sh ° W h ° W SOOn the P r °i ect will pay for 

tself. The return on investment (ROI) can be calculated using the fol- 

tioTShW*^ ° D kvestment ’ P ercent = (period of opera¬ 
tion, months) + (payback period, months) x 100. 

12 

RQI = 9 43 x 100 = 127.2% 

™teeS , dSS m ?‘ iSbaSed 312 - m0nth ^ of operation. 

^2! Y Ptopomon of the project will be paid for in 
toe lirst year. These calculations will serve as a go-no-eo eauee for 
each project. Management guidelines will vary from one^ompfnv to 

have esmbUsS In ^ scrtamg technique it is essential to 

ble S oir^ l °^ T .^ mt that defilles a return that is not accepts- 
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9. The five-year savings calculations are performed to show the 
total financial impact of the project under consideration. The calcula¬ 
tions illustrate the long-term impact of the project. Refer to Figure 
15-2. 

The five-year data statement brings together on one sheet a sum¬ 
mary of the following items: 

• The net cost to implement the project includes all expenditures of 
funds that are required to transform the project into reality. 

• Income tax credits are also shown, totaled by the proper cate¬ 
gory. 

• Net cash return is shown for each of the five years. The net cash 
return is the summary of net savings plus income tax credits. In 
most cases it is anticipated that the net cash return will increase in 
each of the five-year periods. This is not always true since some 
applications may deal with a declining volume forecast. Higher 
savings may be obtained in the first, second, and third years. Re¬ 
duced savings in the fourth and fifth may be the case. 

This should be of no real concern in the evaluation phase. Just plug 
the numbers in and see what comes out. Total the net cash returns. 

• Average annual return is the result of dividing the total net cash 
return by the number of years. 

• Cost return ratio is obtained by dividing the net cost of the case 
by the average annual return. 

• Rate of return for the project is also shown. As mentioned be¬ 
fore, this is the final filter that determines if a project should be 
implemented, assuming that funds are available. 

10. The final item to be included in the cost reduction project pre¬ 
sentation is the appendixes. They should include all significant sup¬ 
port material that substantiates the presentation. Among the items 
that should be included are manufacturers’ and vendors’ technical 
information; selected equipment performance data; drawings, sche¬ 
matics, technical diagrams, and graphs that explain the project, tes 
timonial and reference letters about the selected equipment mi i s 
performance; terms and conditions; and cost information or iso 
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RATE OF RETURN UORKSHEET 


CASE NUMBER 

*****************************$;$$*$ 


OPENING 

********* 44444 *** 4 * 4**44 


1 BUILDINGS i LAND 

2 OTHER PLANT 

3 INV. TAX CREDIT 
* ASSOC EXPENSE 

5 BEVLP. EXPENSE 

6 PRODUCT INVENTORY 

7 NET SALVAGE 

8 TOTAL 


NET COST TAX CREDIT 


OF CASE RATE AMOUNT 


0. 

10000. .0840 860. 

0- .0447 447. 

ItOOO. .4300 4730. 

4132. .4300 1777. 

0 . 

0 . 

25132. 


TEAR NET SAVINGS 


TAX CREDIT NET CASH 

PLANT EXPENSE RETURN 


* 13533. 

2 13533. 

3 13533. 

* 13533. 

5 13533. 

tOTAL 


840. 

840. 

840. 

840. 

840. 


7173. 21544. 

14393. 

14393. 

14393. 

14393. 

79138. 


ItttVr-t*************************************************** 

AVERAGE ANNUAL RETURN * 15828. 


COST RETURN RATIO 
RATE OF RETURN 


1.587857 
43.5Z 


***********************4**4*t4*-t***44*t*4****4**t4*4*44*** 


PREPARED BY: E A CRINER 


3-Juft-81 


Figure 15-2. Rate of return worksheet. 
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DEPTH OF 

«uei v«ur. 



Figure 15-3. A warehouse example. 


tained from manufacturers, vendors, or contractors. A tentative 
schedule for the project should be included. Refer to Figure 15-3. 

Making projects a reality requires that they be approved by top 
management who have been convinced of their worth through a well 
documented presentation. 


THE FINAL QUESTION 

In most cases the final question to be asked and discussed is what is the 
minim um rate of return that must be achieved in order to assure man¬ 
agement that the project will stand on its own? Stated another way. 
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management needs to know the rate of return that is required to just¬ 
ify an expenditure of funds. 

In order to answer this question, several inputs are necessary. The 
company tax bracket and the current cost of money (interest rate) are 
required. As an example, a company in 43-percent tax bracket con¬ 
fronted with a 20-percent interest rate may view the problem in these 
terms. 


min. rate of return = cost of money(Vo) 
after-tax profit( %) 

35% = ^ x 100% 

57 

The 35% is the minimum rate of return that is required just to break 
even. This minimum should be adjusted to include a profit objective 
and a nsk factor. The adjusted rate of return, the sum of minimum re¬ 
turn plus profit objective and risk factor, may place your requirement 

in the range of 50 percent or above. 

adjusted rate = min. rate + profit obj. + risk factor 


One thing to keep in mind is that these are dynamic numbers and will 
be subject to the current economic conditions. This factor coupled 
wth your particular industry segment will determine which projects 

should be adopted and which ones should be dropped or held until a 
later date. 


SOME VARIED EXAMPLES 

Included for review are seven different ideas pertaining to effective 
ways to reduce costs. Each of these ideas presents a cost reduction po- 

6aCh ° ne is different > the y still have one common 
hnk. The link isi that management had to be sold on the merits of mak- 
ing a change. The idea, the potential, and the savings can never be de- 
veloped without a certain amount of behind-the-scene development 
before the management presentation. Develop your own style that 

r S . 0r ^ ou ' an ® e style from time to time in order to avoid 
railing into a nit. 
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COST 

REDUCTION 

POTENTIAL 


APPI ICATION: 

LABOR.• 

MATERIALS. . # 

CAPITA!- O 

ENERGY . ... O 
EXPENSE - - . # 
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COST 

REDUCTION 

POTENTIAL 


APPLICATION: 

LABOR.O 

MATERIALS. . O 

CAPITAI_O 

ENERGY .... 0 
EXPENSE . . . # 


IDEA: A city governm ent decides to investigate the required amount 

of street lighting versus associated cost factors. 


AEEUCAH0M:_Lh £ ^v e r 5l(> T 1 f r ^ n-rmry l^ps to hlnh-nr- p^ urp i„ P « 

residpo ^ai struts was pvfllwfM —A_re1ammnn nf ?,?nn 7n_ w «tt ups i ampc 
JaE^tjtuted, for an eqoa] nu-rber of 175-watt merer, l amps. This is Ph*< a , 
of a long-tern proigrt. _ 


SAVINGS : A Projected ? 

■■ft Sii Qht loss In illnBiina' 
-gf. two and one-ha If years 
candles are provided 


50. PC0 Kilowatt hours of e nergy win he saved annually 
— was noted ~ Ann ua 1 savings of S75.0Q0 with a payback 
— re anlic1 pated. —Ligh t levels of approximately ,35 foot 


SOURCE :. Maintenance Deparfent, Ontario, CA 





SOURCE 
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fv=z-— 

s 

COST 


APPLICATION: 



REDUCTION 


LABOR_ 

■ o 


POTENTIAL 


MATERIALS. 

-• 




CAPITA!_ 

-O 




ENERGY . . . 

• o 

I 



EXPENSE . . 

-• 



l 

--- — 




IDEA:_„Uofc for ways to reduce intransit damage as the product ^ ^ 
one p oint to another in the distribution cvrlo _ 


AP PLICATION : w ^hi 9an Birch D o or ships WO re than one million donr. in th.^ 

Even with nonnal shinning precaotinn,. 

- e pr0duc, ~ was zoning arsund two percent. On a n order of i.qqq doors thf 
v.1u* , t S:0C M cB c^d^asj^s S 2 ,oo 0 Der 1nfld . 


— "~ s rev1e>< Seated th at solid united 


was required. 


SWINGS-— Proppr Tn ~;^„ rp , uniform woinht ^^> 1>Mt1 n n m - _ 

used tn 

' !_ »as a key element. The change to a polyeste r s tr apping was instrumental 

:n saving over Si33.C2;-j yearly _ 


S OURCE : _j jichigan Birch Door Company. Ht. Clemons mt 



COST 

REDUCTION 

POTENTIAL 


APPLICATION- 

LABOR. O 

MATERIALS. . O 

CAPITA!_ O 

ENERGY . - - - # 
EXPENSE . - - • 
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COST 

REDUCTION 

POTENTIAL 


APPLICATION: 

LABOR.O 

MATERIALS. . O 

CAPITAI_O 

ENERGY . ... O 
EXPENSE . .. 0 




GETTING INTO THE ACT 345 


COST: 

REDUCTION 

POTENTIAL 


IS =71 


APPLICATION: 



LABOR_ 

■ O 


MATERIALS. 

-O 


CAPITA!_ 

• O 


ENERGY - - . 



EXPENSE . . 

-O 


*- - M 


IDEA : Conduct an energy audit of your facility. _ Evaluate _ ways to conserv e^ 

e lec tricit y and nat ural gas^-----—-— 


APPLICATION : Evaluate the use of a computerized en ergy management syst gu- 

S„rh a svstan can aid in reduc e , t.h e quantity of electricity and natural ga , s _ 

Thic ra n h P arh wri h v pffprtivp utilization of heating, flir conditjQ njng 
and ventilating. This technique was applied in nine buildings that were heavy 

energy users. _______—-—-—- 


SAVINGS : The energy management system perf o rms start-stop functions, and — 
dreinri 1 imitina on nine large air condition i n g chi llers ranging in size frg _ 

m to inn tons and other r elated eQuiDBifiitt*— Installation cost was $72,000 vs 
$77,000 in projected first-year energy savings. Payback less than one year, ^ 


SOURCE * Converse College, Spartanburg, South Carolina 
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A CHECKLIST FOR PLANNING COST 
REDUCTION* 


' Y 

N 

R 

! 

! 

Li 
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Design Modifications 

1. Can a cheaper part be substituted for a more 
expensive one without loss of proper appara¬ 
tus functioning? 

2. Can standard commercial parts be substituted 
for own-design parts, or vice versa? 

3. Can low-cost, high-production parts be sub¬ 
stituted for high-cost, low-production parts? 

4. Can a part be combined with some other part, 
or can the part be eliminated by transferring its 
function to another part? 

5. Can specified tolerances be broadened to elim¬ 
inate, reduce, or speed up existing operations 
or to reduce defectives? 

6. Can apparatus design be modified to adapt the 
item to assembly with a fixture rather than by 
hand operations? 

7. Can the item be redesigned to make it smaller 
or lighter? 

8. Can the use of small parts such as screws, 
washers, or rivets be eliminated or reduced? 

Manufacturing Methods 

1. Can a part be purchased more economically 
than it can be made, or vice versa? 

2. Can manufacturing operations be simplified, 
combined, or eliminated? 

3. Can assembly methods be speeded up—for ex¬ 
ample, with the use of power tools in place of 
hand tools? 

4. Can simple tools, fixtures, or jigs benefit pro¬ 
duction? 


‘Courtesy of The WE Engineer. Reprinted with permission 
from The Western Electric Engineer, October 1978, Cost Re¬ 
duction Checklist, by Bob Zingali. Copyright © Western Elec¬ 
tric Company, Inc. New York, N.Y. 
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Y 

N 

R 





5. Can manufacturing methods be changed to re¬ 
duce shrinkage losses or defectives? 

6. Can material flow in the shop be improved? 

7. Can the floor layout be changed to permit one 
operator to handle several machines? 

8. Can a part be cast or molded rather than ma¬ 
chined? 

9. Can the cost of expense supplies be reduced? 

10. Can a job be restructured to lower the labor 
grade required? 

11. Can short-cycle assembly and wiring tech¬ 
niques be introduced? 

12. Can visual aids facilitate assembly and wiring 
operations? 

13. Can a conveyor be introduced to minimize 
handling and improve product flow? 

14. Can work position layouts be improved to pro¬ 
vide better tim e and motion economies? 

Raw Materials 

1. Are the physical, chemical, or electrical charac¬ 
teristics of the material out of which a part is 
made necessary to the part in its destined appli- 

cation? 

2. Are the specified limits on the material unneces- 

sarily close? 

3. Can a cheaper material be substituted? 

4. Can a cheaper finish be specified? 

5. Can a standard-length material be specified to 
replace a special-length material? 

6. Can outside suppliers’ tooling be improved to 
reduce the cost of purchased components? 

7. Can material procurement specifications be re¬ 
vised to effect reductions in inspection or asso¬ 
ciated costs? 

Test Methods and Facilities 

1. Can the introduction of more advanced test sets 
reduce test time? 
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2. Can the use of go-no-go devices or digital me¬ 
ters reduce the time required to read meters? 

3. Can a test fixture be applied to free the tester’s 
hands for other tasks? 

4. Can existing test fixtures be simplified by using 
magnetic devices, light sensors, speed clamps, 
etc.? 

5. Can statistical sampling inspection replace 100- 
percent inspection? 

6. Can test or inspection operations be eliminated, 
reduced, or combined? 

7. Can the use of explicit troubleshooting instruc¬ 
tions reduce test time? 


Machine Equipment 

1. Does the manufacturing tolerance in a piece 
part require the machine used to make the 
part? 

2. Can design changes in the part reduce the cost 

of machining it? 

3. Is a faster or less accurate machine suitable for 

making the part? 

4. Can the part be made on a standard automatic 

machine? 

5. Is the scrap produced by the machine exces¬ 
sive? 

6. Can the scrap be utilized? 

7. Can new features be added to the machine to 

improve its operation? 

8. Can the use of new types of punches, dies, 
drills, taps, location devices, etc., result in 
greater output, longer life, or easier produc¬ 
tion? 

9. Can parts be fed to the tool automatically? 

10. Can a punch and die set economically perform 
several operations currently performed sepa¬ 
rately? 

11. Can machining maintenance costs be reduced? 

12. Can a new machine be justified to replace an 
old one that requires excessive maintenance or 
produces a high percentage of defects? 


Y 

N 

R 


1 





GETTING INTO THE ACT 349 


Lastly, attitudes are important; they do contribute to success. Spe¬ 
cifically, it is recommended that you: 


• Be inquisitive. Take nothing for granted. Last year’s lowest cost 
may be this year’s overpriced item. 

• Be aware—aware of your product and its end uses, and aware of 
competition, both external and internal. 

• Be defensive. Look at your job through other people’s eyes. 
What would the new guy come in and see that you don’t? 

• Be persistent in seeking out ideas. Look at the process or product 
from every possible angle—and then look again. Don’t fear fail¬ 
ure. You have to have some duds, and nobody expects you to 
have a winner every time. It’s like prospecting; if you keep look¬ 
ing all the time, you’ll get lucky some of the time. 

• Don’t play it ‘ ‘close to the vest’ ’ with your associates. Share your 
ideas with them, and they will share their ideas with you. 

• Remember shop supervision, purchasing, etc. They are all part of 
the team and can make valuable contributions. 

• Be optimistic. There is a solution to every problem, and imagina¬ 
tion, skill, and initiative are your stock in trade. 


Cost reduction is more than an economic challenge to the company. 
It is a personal challenge to the engineer, and successful participation 
in the cost reduction program provides a real measure of self-sa s- 
faction, in all, cost reduction is everybody’s business. Make it your 
business. 


REFERENCE 

1. Schilling, C. W. Consulting Engineer, Indianapolis, Indiana. 
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Summary 


INCREASED PRODUCTIVITY A MUST 

In these times of continuing inflation and high interest rates, nothing 
Is more important to the success of our businesses, to the standards of 
living that we want for our families and ourselves, or to the economic 
strength of our country than our ability to increase productivity. 

In the quest to achieve increased productivity, cost reduction has 
been proven to be our most effective tool. Do not be misled when the 
term cost reduction is used. We must not delude ourselves Into pro¬ 
ducing a product or service that offers only a lower price. If we do 
this, two other basic requirements have been overlooked. 

A successful ongoing cost reduction program will produce a pro¬ 
duct or service that Is competitive on the basis of price, quality, and 
service. If you have doubts on the validity of this statement you may 
want to examine the balance of trade payments between the United 
States and other countries. What does this have to do with productiv¬ 
ity, you may ask? A valid question indeed. 

The balance of trade could in fact be an indicator of productivity 
even if other more definitive measures were not available. Let us ex¬ 
plore this idea. 


A CASE IN POINT 

Let us conduct a simple evaluation. Take two rows of parked cars In a 
shopping center parking lot. Count the total cars that are parked. 
Then count the number of foreign imports. What is the percentage of 
imports? The ratio may range from 15 to 40 percent or above in some 

sections of the country. Going one step further, conduct this same ex- 


350 
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ercise in the reserved parking area at your work location. This can be 
an eye opener. Do not be surprised at the outcome. 

Keep in mind that each individual who purchased a foreign import 
did so on the basis of price, quality, and service. These are in fact that 
same factors that are the basis for any cost reduction program. 

A product in today’s market plan must be able to compete with a 
wide range of competitive choices that are produced in this country as 
well as abroad. No product, company, or market segment is immune 
from the decision-making process that takes place before a product or 
service is purchased. 

Before moving on, let me suggest one thing. Make a list of com¬ 
panies that produce competitive goods and services with your com¬ 
pany. Ask yourself how you compare on these three factors price, 
quality, and service. Taken as individual considerations they mean 
very little; however, when all three are present they represent an 
unbeatable combination. 

THE ENGINEER VERSUS THE CHALLENGE 

The industrial engineer is often in a position that is unique among the 
various engineering disciplines. He is often the one who coordinates 
the efforts of the other branches of Engineering to produce a product 
or service. He is also often the one who is in a position to coordinate 
the efforts of the production force with the goals of the business and 
strategies of upper management. It is this unique position that allows 
him to focus tremendous resources on the overall goal of productivity 
improvement. It is because of this and other unique skills that m- 
dustrial engineers can be, and should be, one of the most effective 

productivity drivers of the business machine. 

One key question to be asked at this pont is how are industrial 
engineers utilized in your company? Are they assigned to work in a 
narrow spectrum of the business? If this is the case, they are probably 
being underutilized. Management in most companies has developed a 
respect for the problem-solving attributes that most of these engineers 

utilize in their daily assignments. , . , . . 

Before discussing ways to increase productivity through industrial 
engineering, let us briefly review the relationship between productivity 
and inflation. If the cost of any of the inputs that go into a product or 
service is increased, the increase must be recovered by a corresponding 
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increase in the price to maintain the economic health of the business. 
If the increase in price yields no increase in the intrinsic value of the 
product or service, inflation occurs. This price increase may, in turn, 
be waterfailed into other businesses and the inflationary cycle con¬ 
tinued. If, on the other hand, the requirement for the resource can be 
reduced to an extent corresponding to the increased cost, there would 
be no need for a price increase. As an example, if wages increase by 10 
percent but through improved work methods that product or service 
requires 10 percent less labor, there is no need for a price increase. Of 
course, the inflation problem is even worse, if, while the costs of our 
resources are increasing, the input of the resources is also increasing. 

MEASUREMENT OF PRODUCTIVITY 

What is this productivity factor that would seem to solve so many of 
our problems? Very simply stated, it is the ratio of our inputs to our 
outputs, the way we consume resources as related to what we produce. 

Measuring productivity has never been and is not now an easy task. 
It has been done by using output per employee hour. Although not a 
very complete or accurate measure, this method is still used in many 
places, including government data. The assumption that a11 inputs are 
a function of labor becomes even less valid as industry becomes more 
technology intensive. A more progressive but exceedingly difficult 
measure would be to weigh the five factors of technology, human 

skill, capital, energy, and expense in proportion to their contribution 
to the output. 

The leading contributor to increased productivity for the past few 
years has been technological progress. There is a direct relationship 
between technological progress and productivity increases. A further 
direct relationship may be seen between the amount of money allo¬ 
cated to research and development and technological progress. 
Although productivity increases may tend to stem primarily from the 
quality of technological improvements, an increased quantity of 
research and development does produce some increase in the quantity 
of innovations. 

, review briefly a new technology being implemented within 

tne Bell System—the transmission of information by a new develop¬ 
ment known as the Lightwave Transmission System. This system 
serves as the replacement for conventional copper or aluminum cable. 
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It carries telephone calls and other information in the form of pulsed 
bursts of laser-generated light over glass fiber cables that link 
telephone switching offices. Lightguide as a transmission medium of¬ 
fers the advantages of increased bandwidths, low loss, and small size. 

From the viewpoint of productivity: 


• The fiber itself is immune to electrical interference. This results in 

fewer resources required to shield the conductors and also a lower 
error rate in information transmitted. _ _ 

• The Lightwave cable is smaller, lighter, and easier to install than 
wire cable. This is especially important in big cities where under¬ 
ground ducts are required, and those existing are already crowd- 

cd 

• Each pair of hair-thin glass fibers will soon be capable of carrying 
up to 4000 times the information that can be sent over a pair of 

copper wires. . , . 

• The need for signal strength regeneration is reduced from every 

mile to every five miles. 


In summary, Lightwave technology provides the ability f°r^ghm- 
creases in the information-carrying capacity over small, hght cable. 
While it is difficult to equate the total productivity gams to the Bell 
System, in simple terms, we will soon be carrying over a 
144-fiber cable what just a few years ago would have required 274,000 

pairs of copper wires . 1 


RESEARCH AND DEVELOPMENT—A MUST 

Recently though, on a national basis, the funds allocated toreseardi 
and development have not been in proportion to the Gross Ration 
Product. The primary reason for this decrease has been due to fewer 
funds spent by the government for research and deveiopmen . 
fact, coupled with the many requirements placed u j?° n mdust ^ f 
meet strict environmental and safety regulations, has directed muc 
the research and development money to areas other than those_aimed 
at productivity improvements. An example of this speci i p _ 

theauto industry. Much oftheir research and development mmiey 

been spent on ways to reduce pollution and to ^ f ^ 

the cars. This research and development money was, therefore, not 
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available to develop items such as new metalworking equipment to 
replace that which is existing. Over half of the U.S. metalworking 
equipment is over 20 years old. A comparison of the steel industries in 
Japan and the United States gives a good indication, for example, of 
what the lack of capital investment can do. In one Japanese plant, the 
steel-producing equipment was declared obsolete and replaced after 

19 years. In this country, many plants are still using equipment that is 
40 years old. 

University research and development, a prime source of many in¬ 
novations, has also been adversely affected by the lack of capital. In 
summary, it takes capital to turn technology into production facilities. 


THE ENERGY CHALLENGE 

In recent years energy has become an increasingly important part of 
the productivity equation. What was once plentiful and cheap, and 
virtually ignored in production planning, has become a primary con¬ 
sideration. 

Comprehensive management-supported energy conservation is the 
key to an outstanding energy management program. At Western Elec¬ 
tee the energy conservation program is a vital part of company policy. 
The program focuses on management/employee awareness programs, 
small technology innovations, as well as long-term, large capital in¬ 
vestment projects. The program covers everything from large solar 
system installations to thermostat reductions. Energy usage is impor¬ 
tant to the company’s conservation effort. About 40 percent of the 
energy is used to heat, cool, and light buildings. This percentage is 
relatively fixed at present. However, new buildings will impact heavily 
on this rate. The remaining 60 percent of the energy mix is used in 
manufacturing operations. Western Electric’s energy conservation ef¬ 
fort began in 1973 with the establishment of a corporate-level energy 
department and supported by personnel at each major manufacturing 
or service facility. This extensive energy management program has 
saved more than $177 million in fuel bills since 1973. 

Western Electric’s program consists of two phases: (1) ad- 
mmistrative achievements and (2) technical achievements. The ad¬ 
ministrative phase is ongoing and includes educational, motivational, 
and energy awareness programs to keep energy conservation in the 
forefront of day-to-day activities. 

The technical achievement phase of the program consists of four 
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categories: building improvements, process improvements, new con¬ 
struction, and solar applications. All these factors affecting produc¬ 
tivity are interrelated and must be considered as an entire system. In 
the same manner, productivity is not only a business or national prob¬ 
lem but one o f worldwide significance and one in which everyone must 
be concerned. 


IMPROVING PRODUCTIVITY 

Working to improve productivity must be done on a unified, coor¬ 
dinated, systematic, ongoing basis. A recent survey of corporate ex¬ 
ecutives asking why productivity improvement programs fail brought 
the response from 70 percent that the main reason for failure was a 
piecemeal, or uncoordinated, approach. Goals for productivity im¬ 
provement must be set and a specific plan for achieving these goals 
developed. 

The process involved, be it manufacturing, distribution, or service, 
must be evaluated to define opportunities. The problem should then 
be analyzed to develop alternate solutions. As a final step, it should be 
improved by selecting and implementing the one offering the greatest 
return. Therefore, to achieve the same output with less input, or to use 
the same input for greater output, we must evaluate, analyze, and im¬ 
prove. The same old textbook approach we have been reading, study¬ 
ing, and talking about for years. Sounds simple, doesn’t it? In actual 
practice it is a day-by-day challenge. However, the challenge when 
met head on will produce positive results. These steps were utilized for 
three related projects involving the distribution and warehouse opera¬ 
tions at Western Electric’s three major service facilities on the West 
Coast We realized that we were running out of space. The provision 
of additional space would require the expenditure of extensive capital 
with no increase in the intrinsic value of the service—a classic case of a 
productivity drop. The situation was evaluated, and the major oppor¬ 
tunities defined dealt with outmoded facilities and material allocation 
procedures. An analysis of the process was made, and specificareasm 
the distribution system were singled out for nn^ J™5 
alternatives were then reviewed and the projects selected that ^ 
improve the distribution system while yielding the highest rate o 
return. Return on investment will continue to be a major considera- 

tl0 The projects, as they finally evolved, utilized a computerized mater- 
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ial allocation system to lay out the storage facilities and assign 
material locations. With the addition of modern material-handling 
equipment, under the guidance of automated process controls, these 
projects resulted in an annual cost saving of over $2.5 million. These 
savings have been documented in our cost reduction programs. 

This was achieved by working in a totally integrated mode utilizing 
a systems approach and bringing all involved organizations and peo¬ 
ple into the planning process. The operating people were able to con¬ 
tribute many excellent ideas pertaining to the detailed procedures of 
the new environment. In addition, their involvement in the project 
from the beginning made them much more receptive to the changes 
that were occurring in the work procedures. 

This process of analyzing the operation to determine where the 
maximum opportunities lie was utilized very successfully in our 
warehouse projects. It was readily determined that about 20 percent 
of our items accounted for 80 percent of our volume. By concen¬ 
trating our efforts on the items making up this 20 percent, we were 
able to achieve the greatest return on our investment for our efforts to 
improve the productivity of the warehouse and distribution opera¬ 
tion. 

The relocation of the pallet racks, a vital part of the rearrangement, 
demonstrates that the opportunity for productivity improvement ex¬ 
ists in all areas. In the past, to relocate pallet racks the material had to 
be removed, stored temporarily, the racks disassembled, relocated, 
and reassembled, and the material returned to its designated position. 
A recent engineering development has alleviated the need for this very 
labor-intensive procedure. In the new method, pallets situated under 
the racks at floor level are moved. Air pallet j acks are connected to the 
racks. The racks, which are then floated on a thin cushion of air, can 
be readily moved by one person. After the racks are moved to then- 
new location, the air pallet jacks are removed and the material re¬ 
placed underneath. This procedure permits four times the number of 
racks to be relocated during a shift and at a considerable cost saving. 2 

In conclusion, without productivity increases we will continue to 
face higher inflation, increased unemployment, and, as a conse¬ 
quence, a lower standard of living. On the other hand, improved pro¬ 
ductivity is one means to a stronger economy with a decrease in infla¬ 
tion. It is important that we remain aware of the direct relationship 
between increased productivity and an improved economy for, as 
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Peter Drucker, noted business author and professor, has stated, 
‘ ‘Productivity is the first test of management competence. 


AN EXCELLENT EXAMPLE 

The acid test for any cost reduction program is evaluation of the long¬ 
term price, quality, and service trends of a product or service. Many 
companies are engaged in the pursuit of cost reduction. The fruits of 
any successful program should be evident as you use the product or 
service. Most of us are prone to keep certain types of records—per¬ 
haps as a reference point at some future date. Some favorite items for 
me have been sticker prices from new car purchases. I started saving 
these items from a 1964 Pontiac station wagon, whose $3450 total 
price is now a fond memory. My next reference point, a 1970 Chevro¬ 
let station wagon with a sticker price of $4950, is very appealing when 
viewed in today’s market. Things had certainly changed when the 
1981 Chevrolet station wagons were introduced. Prices in the range of 
$12,900 were not uncommon. Needless to say, it was in this period 

that the term “sticker shock” was bom. 

Enough of the bad news. It would be a positive step to find some¬ 
thing that could be used as a standard reference of days gone by that is 
still a good deal today. Such a product does exist and we all use it 
daily. The product is the telephone and the wide range of related ser¬ 
vices that we all have grown very dependent upon. What leads me to 
think this is such a good bargain in today’s environment? My decision 
is based on three factors: price, quality, and service. 

Refer to Figure 16-1. Compare the 1940 price data with the 1981 
data. In today’s environment what else can be cited as a comparable 
example? As a single statement for effective cost reduction this exam¬ 
ple speaks for itself. , . 

Up to this point we have looked at various aspects of cost reduction 
effort. As we have discussed, our total interest has been directed at us¬ 
ing a positive cost reduction program that can be translated mto in¬ 
creased productivity. In order to make the conversion from the cost 
reduction mode to productivity improvement, we must be careMin 
dealing with various inputs. The following model example by ■ • 

Taylor and K.R. Davis provides an interesting insight that may fit 
your particular operating environment. 
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Hours 



One month’s individual service with 100 local calls 
.Figure 16-1. Cost of residential telephone service: hours of work required to pay for residen¬ 
tial telephone service from 1940 to present. (Residential telephone service is one month’s indi¬ 
vidual service with 100 local cals.) (Source: Western Electric Co.) 

Use this model to measure and monitor changes in your firm’s total 
productivity. All important input and output factors, including 
potentially troublesome raw materials and investor contribution 
inputs, are explained. Example demonstrates model’s application. 

Bernard W. Taylor, III, Virginia Polytechnic Institute and 
State University, Blacksburg, Virginia 
K. Roscoe Davis, University of Georgia, Athens, Georgia 

CORPORATE PRODUCTIVITY—GETTING IT ALL TOGETHER* 

Many corporate managers have expressed a desire for more comprehensive 
measures of companywide productivity. They recognize that such measures 
are useful in projecting costs and input requirements. However, much of the 
hterature related to productivity has failed to expose managers and in¬ 
dustrial engineers to the detailed analysis of “total factor” productivity 
measurement for a large manufacturing firm. 


/.w from jTerloaivuy: A Series from INDUSTRIAL DNGINEER- 
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The Total Factor Model 


Total factor productivity measures have been defined by several sources. 
(References 1,2, 3,4). These total models attempt to reflect all relevant out¬ 
put and input factors related to the manufacturing process, as opposed to 
more traditional partial measures such as labor productivity (5,6). The total 
factor model used in this case analysis is formulated as: 


TFP = 


(S + C + MP)-E 


(W + B) + [(K w + K f ) ■ F b • d f ] 


m 


Where, 

S 

C 

MP 

E 

W 

B 

K,„ 


sales 

inventory change 
manufacturing plant 
exclusions __ 


wages and salaries 
benefits 


K 


•/ 


working capital 
fixed capital 
investor contribution 
adjustment 
price deflator factor 


Total 


Output 


Labor 


Input 


Adjusted 


Investor 

Input 


This model differs with other total factor measures in several ways, the most 
prominent being the exclusion of raw materials as an input. Many firms con¬ 
sider raw material purchases as the fruits of someone else s labor and, as 
such an obfuscation of one's own productivity effort. For this KW™ 
materials have been excluded as an input in the model. However 
which have large material inputs do not feel th ^f^ s ion is jusufied To ac¬ 
commodate this view, we demonstrate use of this model both with and 
without material inputs.) 

How It’s Used 

The example described is a major industml firm. The period of analysis 

includes the years 1967 through 1973. Tll ^ ^® h 100 During the 
The initial adjusted productivity mdex for 1967 is thus luu tnimg 

period of analysis the firm experienced a 

with the exception of a temporary decline m 1969. To deni t th 

ture of the model, the computation of each component of output 

analyzed. 





360 SUCCESSFUL COST REDUCTION PROGRAMS 


Table 1. Net Adjusted Sales (millions of dollars). 



1967 

1968 

1969 

1970 

1971 

1972 

1973 

Sales ($) for year 

91.11 

92.64 

60.12 

78.55 

77.24 

84.10 

92.56 

Price deflator 2 

100.0 

86.4 

78.8 

70.3 

62.7 

57.3 

51.4 

Adjusted 1967 sales 

a-rs _ » _ _ j m 

91.11 

107.22 

76.30 

111.74 

123.19 

146.77 

180.08 


The price deflator experienced a rather rapid decline due to competitive market pressure. 


Value Added Output. It is that output which the firm contributes to the 
market value of its products. Total output consists of sales, plus an adjust¬ 
ment for inventory changes. Purchased materials and services and rentals 
represent output from other firms and thus are subtracted from total output. 

Sales. The starting point for computing total output was the firm’s net 
sales billed for the years 1967 to 1973. Sales figures were deflated to 1967 
dollars via an internal company price index. Table I is a summary of the sales 

figures. 

Inventory Change. When computing total output, the output value should 
reflect total production efforts of the firm. Therefore, changes in inventory 
must be included in the total output figure. If inventories have increased over 
a year s time, an addition to output would be warranted. If inventories have 
decreased, a deduction in output is necessary. 

Inventories are of three types: raw material inventory, work-in-process in¬ 
ventory, and finished goods inventory. For the case example, the inventory 
information is summarized for the years 1967 to 1973 in Table II. When the 
ending inventory is subtracted from beginning inventory, the residue 
becomes the amount consumed or supplied annually for each type of inven¬ 
tory. Work-in-process inventories are divided into two parts, one-half raw 
materials and one-half finished goods (depending on their degree of comple¬ 
tion). All values were deflated by the appropriate price index. 

Manufactured Plant. Manufactured plant includes items which could be 
purchased from outside sources but are produced internally. These include 

Table II. Change in Inventory (millions of 1967 dollars). 


1967 1968 1969 1970 1971 1972 


Raw materials 

Finished goods 
Work-in-process 
(raw material) 

3.41 

2.01 

0.96 

(0.42) 

(0.05) 

0.51 

(0.36) 

0.40 

0.21 

1.73 

0.96 

1.01 

1.22 

0.33 

2.76 

2.40 

0.71 

3.11 

4.78 

1.02 

3.53 

!/S Work-in-process 

(finished goods) 

0.58 

0.30 

0.32 

0.69 

(0.53) 

(0.01) 

0.76 

Total inventory change 

6.96 

0.34 

0.57 

4.39 

3.78 

6.21 

9.33 
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such items as internal maintenance and repairs, internally-produced 
machinery and equipment, and research and development. Since labor (in 
terms of salaries and wages) is included as a component of total input, the 
total results of that input must be recognized in terms of its contribution to 
output; thus, internal maintenance and repairs and internally-produced 
machinery and equipment, while not contributing directly to product out- 

put, must be included as an output. 

The inclusion of manufactured plant is often neglected in measuring pro¬ 
ductivity This usually occurs when a firm is small and provides a minimum 
of its own plant and maintenance. The firm in this example was quite large 
and produced approximately $5 million yearly in manufactured plant. 
Depending on the size of the firm and the extent of its operations, this output 

factor may be deleted. . 

Research and development (R&D) is often excluded as an output factor, 
primarily because of the difficulty in estimating its value. However, m some 
industries research and development is of such magnitude that its exclusion 
could result in a gross error in the overall productivity index. R&D, as an 
output factor, is defined as total expense for technical effects m long-range 
research and development efforts. 

For the example case, R&D, as well as other manufacturing pfamt factors, 
was adjusted via appropriate price and cost indices to reflect 1967 dollars. 


Exclusions. Factors which do not represent results of production efforts 
must be subtracted from total gross output. These factors include externally- 
purchased materials and supplies (M&S), depreciation on buildings 
machinery and equipment, and rentals. For the example case, each of these 
yearly values were computed and then deflated to reflect 1967 base prices. 
Direct materials were deflated by the wholesale price index. 

The exclusion of raw materials from output and input is the major dif¬ 
ference of a value-added approach compared to other total prcKlucUvity 
models. The argument generally made is that the quality of raw m _ 

influence the amount of output from a firm. In addition, h ° wev ^^ _g 
ment can easily be made that raw materials do not reahstically refill a ^ 
technological progress; raw materials reflect the progress an 
an external operation. Raw materials, thus, are excluded. 

Depreciation was treated as an exclusion since it is smdar to a time pay 
ment for machinery or plant purchased in externalsegmentsoftheeconomy: 
Depreciation charges do not reflect actual output from capital and labor in 

PU Sl exclusions are summarized in Table III along with total output The 
results of Table III yield total “value-added” output, the numeral 
equation (1). 
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Table HI. Total “Value Added” Output (millions of 1967 dollars). 



1967 

1968 

1969 

1970 

1971 

1972 

1973 

Gross output 

103.46 

112.34 

81.40 

121.89 

133.68 

157.36 

194.72 

Sales 

Manufacturing 

91.11 

107.22 

76.30 

111.74 

123.19 

146.77 

180.08 

plant 

5.39 

4.78 

4.53 

5.76 

6.71 

4.38 

5.31 

Inventory change 

6.96 

0.34 

0.57 

4.39 

3.78 

6.21 

9.33 

Total exclusions 

63.33 

65.16 

47.26 

72.31 

80.87 

97.12 

123.39 

M&S 

59.65 

61.05 

43.50 

66.30 

72.22 

85.74 

107.21 

Depreciation 

3.12 

3.53 

3.59 

4.78 

6.21 

7.83 

10.17 

Rentals 

Total “value added” 

0.56 

0.48 

0.17 

1.23 

2.44 

3.55 

6.01 

output 

40.13 

47.18 

34.24 

49.58 

52.81 

60.24 

71.33 


Total Inputs. Inputs of the productivity model include the two key factors 
of production, capital and labor. Most productivity models include only 
labor inputs because of difficulties associated with computing capital input 
measurements. However, if one is to have a true total factor productivity 
model, a means must be provided for including the yearly contribution of 
fixed and working capital to the production of goods. 

Labor Input. Labor input includes all monetary compensation paid to 
hourly and salaried employees, including all benefits. Total annual compen¬ 
sation includes such items as overtime, vacation, sickness, insurance, profit 
sharing, social security tax, retirement, bonuses, etc. For the example case, 
the total annual values were determined and then adjusted for 1967 dollars. 
Total labor input is summarized in Table IV. 

Capital Input. Hie capital of a company is composed of tangible assets 
(buddings, machinery and equipment, and inventories) and intangible assets 
(cash, notes, accounts receivable, portfolio investments). Except for port¬ 
folio investments, both tangible and intangible assets are used either directly 
or indirectly in the production of output. 


Table IV. Total Labor Input (millions of dollars). 



1967 

7968 

1969 

1970 

1971 

1972 

1973 

Total labor 

Compensation 

34.17 

35.63 

31.49 

36.85 

38.94 

41.14 

46.78 

Wages & salaries 

25.63 

24.94 

24.25 

25.43 

28.04 

28.39 

33.21 

Benefits 

8.54 

10.69 

7.24 

11.42 

10.90 

17.75 

13.57 

Consumer index 

100.00 

101.80 

103.50 

105.20 

107.00 

108.90 

no on 

Total labor 

(1967 doiars) 

34.17 

35.00 

30.42 

35.03 

36.39 

37.78 

42.18 
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Table V. Total Capital Assets (millions of 1967 dollars). 


-— 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

Working capital 

26.14 

34.78 

36.01 

50.24 

56.60 

62.13 

71.08 

Fixed capital 

41.13 

44.38 

45.61 

48.22 

48.22 

57.91 

63.07 

Total capital assets 

67.27 

79.16 

81.62 

99.06 

109.30 

120.04 

134.15 


Capital inputs can generally be obtained from the company balance sheet. 
Capital is divided into two parts: fixed capital and working capital. Working 
capital includes cash, notes, accounts receivable and inventories, and pre¬ 
paid expenses. Fixed capital includes land, building, machinery and equip¬ 
ment, and deferred charges. 

Annual working and fixed capital for the example is summarized m Table 
V. All values were adjusted to 1967 dollars. 


Investor Contribution. One of the most difficult aspects of developing a 
total factor productivity measure is annualizing total capital. We use a rather 
simplified approach that we label the ‘ ‘investor contribution” approach. In¬ 
vestor contribution is defined as real net capital (i.e., capital after deprecia¬ 
tion) for each year weighted by the rate of return in the base year of 1967. 

To determine the annual value for the example case, total capital assets 
were computed for every year (as noted in Table V). ^ fore taxeS "f 
then computed as a percent of total capital assets for the 1 ase year- 
figure was then used as the rate of return on capital for the base year. Using 
this percentage as a constant, applied against all succeeding years, e in¬ 
vestor contribution was computed for each year- 

In 1967, the investor contribution was roughly 17 percent of ■ 

This percentage was used to compute investor co ^ribution forther^aiMig 
years through 1973. Investor contribution was adjusted f° r w 1 ^ 7 P nces via 
GNP price deflator. Computations are summarized in Table . 

Table VI. Investor Contribution (millions of dollars^ 



1967 

1968 

1969 

1970 

1971 

1972 

1973 

Total capital assets 

67.27 

79.16 

81.62 

99.06 

109.30 

120.04 

134.15 

Profit before tax a 
Profit as °7o of assets 

11.86 

17.60 

17.60 

17.60 

17.60 

17.60 

17.60 

17.60 

Investor 

contribution 

Price adjuster 

Investor 

11.86 

100.00 

13.93 

101.60 

14.37 

103.50 

17.43 

106.10 

19-24 

108.00 

21.13 

109.80 

23.61 

112.80 

contribution 

HQ67 Hnllflr.0 

11.86 

13.71 

13.89 

16.43 

17.81 

1924 

20.93 


a An adjustment for depreciation charges was made in this value. 
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Table VH. Total Inputs (millions of dollars). 



1967 

1968 

1969 

1970 

1971 

1972 

/- 

1973 

Total gross assets 

67.27 

79.16 

81.62 

99.06 

109.30 

120.04 

134 15 

Working capital 

26.14 

34.78 

36.01 

50.24 

56.60 

62.13 

71 08 

Fixed capital 

41.13 

44.38 

45.61 

48.22 

52.70 

57.91 

63.07 

Total capital input 

11.86 

13.71 

13.89 

16.43 

17.81 

19.24 

20.93 

Total labor input 

34.17 

35.00 

30.42 

35.03 

36.39 

37.78 

42.18 

Total input 

46.03 

48.71 

44.31 

51.46 

54.20 

57.02 

63.11 


The combined input for the total factor productivity model is the sum of 

habor and capital outlays adjusted to 1967 dollars. This total is shown in 
Table VII. 


Results Without Raw Materials 

This analysis demonstrates the methodology for computing the input and 
output factors necessary for the total factor model. All factors have been ex- 

m „ 1967 baSC Peri ° d PriceS - In 1967 ’ the Productivity index is equal io 
100.00; all other years are computed in relation to the base period The 
results are summarized in Table VIII. This table includes partial indices for 
capital and labor as well as the total factor index. Notice that in 1969 produc¬ 
tivity dropped severely due primarily to severe price pressure in the industry 
However, productivity jumped substantially in 1970, and the firm experi¬ 
enced a steady growth thereafter. 

The data shown in Table VIII, particularly the last line of the table, in¬ 
dicates that the firm experienced significant changes in productivity over the 


Table VIH. Productivity Indices—Total Factor Productivity Model 
___ (millions of dollars ). 

_._ _ 1968 _1969 1970 1971 1972 1973 


Output 

40.13 

47,18 

34.24 

Total output 

46.03 

48.71 

4431 

Labor 

34.17 

35.00 

30.42 

Capital 

11.86 

13.71 

13.89 

Output labor 

1.174 

1348 

1.125 

Labor index 

100.00 

114.82 

95.83 

Output capital 

3383 

3.441 

2.465 

Capital index 

100.00 

101.71 

72.86 

Total index 

0.871 

0.969 

0.772 

Adj. productivity 

index 

100.00 

111.25 

88.63 

Precent change 
from previous 

year 

— 

+ 11.25 

-20.33 


49.58 

52.81 

60.24 

7133 

51.46 

54.20 

57.02 

63.11 

35.03 

3639 

37.78 

42.18 

16.43 

17.81 

19.24 

20.93 

1.415 

1.451 

1.594 

1.691 

120.53 

123.59 

135.78 

144.03 

3.017 

2.965 

3.131 

3.408 

89.18 

87.64 

92.55 

100.73 

0.963 

.974 

1.056 

1.130 

110.56 

111.82 

121.23 

129.73 

+ 24.74 

+ 1.14 

+ 8.42 

+ 7.01 
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Table IX. Productivity Indices—All Inclusive Model 
(millions of dollars).__ 



1967 

1968 

1969 

1970 

1971 

1972 

1973 

Output 

Total input 

Labor 

Capital 

103.46 

109.36 

34.17 

11.86 

112.34 

113.87 

35.00 

13.71 

81.40 

91.57 

30.42 

13.89 

121.89 

123.77 

35.03 

16.43 

133.68 

134.57 

36.39 

17.81 

157.36 

154.14 

37.28 

19.24 

194.72 

186.50 

42.18 

20.93 

Materials & 
others 

Output/labor 
Labor index 
Output/capital 
Capital index 

63.33 

3.02 

100.00 

8.72 

100.00 

65.16 

3.20 

105.96 

8.19 

93.92 

47.26 

2.67 

88.41 

5.86 

67.20 

72.31 

3.47 

114.90 

7.42 

85.09 

80.87 

3.67 

121.52 

7.51 

86.12 

97.12 

4.16 

137.75 

8.18 

93.81 

123.39 

4.61 

152.65 
9.30 

106.65 

Output/materials 
& others 
Material index 

1.63 

100.00 

1.72 

105.52 

1.72 

105.52 

1.69 

103.68 

1.65 

101.23 

1.62 

99.38 

1.58 

96.93 

Output/ 

Total input 
Total index 
Percent change 

0.946 

100.00 

0.986 

104.23 

0.889 

93.97 

0.985 

104.12 

0.993 

104.97 

1.021 

107.93 

1.044 

110.36 

from previous 
year 

— 

+ 4.23 

-9.84 

+10.80 

+ 0.82 

+ 2.82 

+ 2.25 


seven-year period. An examination of the labor index and capital md« in¬ 
dicates that the productivity resulted somewhat from increased labor per ®- 
mance. But the indices could be interpreted thus: The industry became mo 
capital based, therefore total productivity increased because of more 
automated systems-the capital index declined because of large capital in¬ 
put—that resulted in increased labor performance. 

Resalts with Raw Materials 

The total factor model developed here excluded raw materials as a produc¬ 
tivity input. Some would argue that this is a significant and undesirable dele- 
S Xiy researchers have indicated that materials and their hanging and 
usage must be considered as an important component of any productivity 

m 1f onVwere to modify the total factor productivity model by adding 
previously excluded items (materials and supplies, depreciation and rentals) 
to both output and input, a modified productmt^^^^^^ 
result Table IX is a summary of the computations for an aU-mclusive 
modei. The key difference between Tables VIII and IX is the inclusion of 

“Materials and Others” under Total Input. 

An examination of the last line in Table IX shows that the firm still ex¬ 
perienced some significant changes in productivity over the seven-year 
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Figure 16A-1. Hot of the productivity index. 


period, but the magnitude of the change from year to year was less than that 
in Table VIII. The impact of including “materials and others” in the model 
thus dampened the productivity change (both positive and negative) of the 
firm. This resulted, primarily, because of the size of the “materials and 
others” input compared with labor and capital inputs. Figure 1. 

Postscript 


The best productivity model, of course, has yet to be written. Our model 
may not meet the needs of a particular firm; however, because of its general 
nature, it can be easily modified to reflect the needs of a specific company. 
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